PCT JP98 O 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



To: 



United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washington, DC 20231 

ETATS-UNIS D'AMERIQUE 



Date of mailing (day/month/year) 

11 June 1999 (11.06.99) 


in its capacity as elected Office 




International application No. 

PCT/JP98/04475 


Applicant's or agent's file reference 

660856 1 


International filing date (day month/year) 

05 October 1998(05.10.98) 


Priority date (day/month/year) 

08 October 1997 (08.10.97) 


Applicant 

KATO, Seishi et al 



1. The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority on: 

23 April 1999 (23.04.99) 

| [ in a notice effecting later election filed with the International Bureau on: 



2. The election 



□ 



made before the expiration of 19 months from The priority date or, where Rule 32 applies, within the time limit under 

R;jle M 2(b). 



;M, chcmm des ColornbelTes 
1211 Gencv,] 20. Switzerland 



-:i/a r Jose p 3 r \i* ;j 



( for the designated Office (DO/US) 

PATENT COOPERATION TREAT > 



PCT JP93 0447-j 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

AOYAMA, Tamotsu 

Aoyama & Partners 

IMP Building 

3-7, Shiromi 1 -chome 

Chuo-ku, Osaka-shi 

Osaka 540-0001 

JAPON 


Date of mailing (day/month/year) 

01 April 1999 (01.04.99) 


Applicant's or agent's file reference 

660856 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JP98/04475 


International filing date (day/month/year) 

05 October 1998 (05.1C.98) 



X 



ne Tonowiny niuiuduunS appcd'cu 0 
the applicant 



X 



the inventor 



| | the agent | ] the common representative 



Name and Address 

YAMAGUCHI, Tomoko 
5-13-11, Takasago 
Katsushika-ku 
Tokyo 125-0054 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person X the name X the address | ] the nationality [ ] the residence 


Name and Address 

KIMURA, Tomoko 
302, 4-1-28, Nishiikuta 
Tama-ku 
Kawasaki-shi 
Kanagawa 214-0037 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


T elepnnTor No. 



3. Further observations, if necessary; 



4. A copy of this notification has been sent to: 

the receiving Office | X | the designated Offices concerned 

the International Searching Authority | | the elected Offices concerned 



W11 Geneva 70 Switzerland 



PATENT COOPERATION TREATY 



PCT/JP98/04475 



From the INTERNATIONAL BUREAU 



PCT L^^-A, 
\ 10,12 ' l_j 

NOTIFICATION CONCERNIN^^^X 
SUBMISSION OR TRANSMI 1 1 AO— ^ 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1 ) 


I To: 

AOYAMA, Tamotsu 

Aoyama & Partners 

IMP Buildings 

3-7, Shiromi 1-chome 

Chuo-ku, Osaka-shi 

Osaka 540-0001 

JAPON 


Date of mailing (day/month/year) 

23 November 1998 (23.11.98) 


Applicant's or agent's file reference 
660856 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP98/04475 


International filing date (day/month/year) 

05 October 1998 (05.10.98) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

08 October 1997 (08.10.97) 


Applicant 

SAGAMI CHEMICAL RESEARCH CENTER et al . 1 


2. This updates and replace, .ny nK* issued notification concerning submission or transmittal of priority document,. 
, a„ .one.rino next to a data ot receipt, in the right-hand column, denotes a priority document submitted 

deemed S"r^ S the appiU't an' opportunity, upon entry ,n,o ,h, national ph.... ,0 lurni.h ,h, priority document 
within a time limit which is reasonable under the circumstances. 
a Th» i*t m "NR" aooearing in the right-hand column denote a priority document which was not received by the International 

as P7' ded Rule ^y^ 0 ^^^/^^ ^ ' s rega rd the priority claim concerned before giv.ng the applicant an opportunity. 
ZZ entry trtS.' naCl ph^e'.Tohirni.h 8 *. pr.ority document within a t,me „m,t wh.ch ,s reasonable under the 

cii cumstances. 

r i i i j r i t" DDDli^itinn M rt rmmtry nr reaional Office Date of receipt 
Priont V dat ^ Priority application no. ^ nf pnnntY document 

Q/07C071 JP 20Nove 1998(20.11.98) 
08 Octo 1997 (08.10.97) 9/276271 Jr 











| Authorized officer 


/ 
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PCT/JP98/0447 



TENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 




AOYAMA, Tamotsu 

Aoyama & Partners 

IMP Buildings 

3-7, Shiromi 1-chome 

Chuo-ku, Osaka-shi 

Osaka 540-0001 

JAPON 



Date of mailing (day month/year} 

16 October 1998 (16.10.98) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

660856 


International application No. 

PCT/JP98/04475 



The applicant is hereby notified that the international Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SAGAM! CHEMICAL RESEARCH CENTER et al (for all designated States except US) 

KATO, Seishi et a! (for US) 
International filing date 05 October 1998 (05.10.98) 

Priority date(s) claimed 08 October 1997 (08.10.97) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



16 October 1998 (16.10.98) 



EP lAT^BE^CH^CY.DE.DK.ES^FI^FR.GB.GRJEJT^U^CNL^T^SE 
National : AU,CA,JP,MX,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any d'screnancv between these da* 
and the indications in the international application, the applicant should immediately inform the International Bureau 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to 
I X i time limits for entry mto the national phase 
X ( confirmation of precautionary designations 
requirements regarding priority documents 
A copy of this Notification is being sent to the r e ce i v : r g O x *'ice a ' ■ ci to t^e 1 " * e r n a t o n a 1 S ■:■ a r c h : .n :i Author :t , . 



The International Burenu of WIPO 



x 

V 



I 

I 




PCT/JP98/04475 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT W— -U 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 


To: 

AOYAMA, Tamotsu 

Aoyama & Partners 

IMP Building 

3-7, Shiromi 1-chome 

Chuo-ku, Osaka-shi 

Osaka 540-0001 

JAPON 


D;itf* nf mailinn f v/mnnth/vp^ r) 

L-/C3 iC Ul IllcJlllliy \Uoy'"!ijililwywai f 

01 April 1999 (01.04.99) 


Applicant's or agent's file reference 

660856 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP98/04475 


International filing date (day/month/year) 
05 October 1998 (05.10.98) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor £ ] the agent [ | the common representative 


Name and Address 

YAMAGUCHI, Tomoko 
5-13-1 1, Takasago 
Katsusriika-ku 
Tokyo 125-0054 
Japan 


state of Nationality 
JP 


State of Residence 

jp 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person X the name X the address | j the nationality [ | the residence 


Name and Address 

KIMURA, Tomoko 
302, 4-1-28, Nishiikuta 
Tama-ku 
Kawasaki-shi 
Kanagawa 214-0037 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent in- 



: jt.on.ji Preiim.nary txjmin.ng Autnor.ty 



U 0 



ther: 



The International Bureau of WtPO 

VI chernin des Cnlombetto 



3 i 



PATENT COOPERATION TREATY 



WO 99/18203 
PCT/JP98/04475 



1 l, 4. 23 Frpm the INTERNATIONAL BUREAU 



PCT W"~7. 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(rt l nuie 4/. i(C), Tirst sentence/ 


AOYAMA, Tamotsu 
Aoyama & Partners 
IMP Building 
3-7/ Shiromi 1-chome 
Chuo-ku, Osaka-shi 
Osaka 540-0001 

1 A POM 


Date of mailing (day. month/year) 
15 April 1999 (15.04.99) 




Applicant's or agent's file reference 

660856 


IMPORTANT NOTICE 


International application No. 
PCT/JP98/04475 


International filing date (day month y ea f ) 

05 October 1998 (05.10.98) 


Priority date (day/month/year) 

08 October 1997 (08.10.97) 


Applica nt 

SAGAMI CHEMICAL RESEARCH CENTER et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,EP,JP,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

CA,MX 



The communication will be made to those Offices only upon their reauest. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49. l(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
15 April 1999 (15.04.99) under No. WO 99/18203 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or ate r m some O'^cesi from the or;o r ty 
date, a demand for international preliminary examination must be filed with the concern: Intern arnna I Preliminary 
Examining Authority oefore the expiration of 19 months from the priority date. 

It is tne applicant s sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in tne national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform »ho 3^ r p^"^ ^ ♦ ^ « r ~- ~ n ■-, — <.- • • 



i Authorized office 

The International Bureau of W!PO 



ptTtent cooperation treaty 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 




AOYAMA Tamotsu 




AOYAMA & PARTNERS 




IMP Building, J - / 


, Shiromi — 
Osaka-shl^ ? /fX ^\ 


1 -chome , Chuo -ku , 


Osaka 540-0001 




JAPON 



PCT 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 



Date of mailing 
( day I monthly ear) 



Co. £!?• 



Applicant's or agent's file reference 

660856 



IMPORTANT NOTIFICATION 



International application No. 

PCT/ JP 93/ QV',75 



International filing date [day] monthly ear) 



Priority date (day I month I year) 
08/10/ 1997 



Applicant 

SAG AM I CHEMICAL RESEARCH CENTER et al. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 



23/04/1999 



2. This date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 

[ | the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

I I the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT/I PEA/404), received the required corrections. 

3. r~| ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 

election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
months from the priority date (or later in some OfTices) (Article 39(1)). Therefore, the acts for entry into the national 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see 
the PCT Applicant's Guideyolume II. 



| | ( If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 



Name and mailing address of the IPEA, 



Authorized officer f \ 
I 



M 



F.ix. 



H>rrn PCT I P FA ;J^y .v^i (2b/ US/ 1999 ) 



PCT/JPS8/04475 



PATENT COOPERATION TREATY 



PCT 

INFORMATION CONCERNING ELECTEf 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 




From the INTERNATIONAL BUREAU 



Date of mailing (day/month/year) 

11 June 1999 (11.06.99) 



To: 




AOYAMA, Tamotsu 




Aoyama & Partners 




IMP Building 




3-7, Shiromi 1-chome 




Chuo-ku, Osaka-shi 




Osaka 540-0001 




JAPON 





Applicant's or agent's file reference 
660856 


IMPORTANT INFORMATION 


International application No. 

PPT/ IPQR/H/M7F; 


International filing date (day/month/year) 
nc u ~ - i fino /nc in riov 


Priority date (day/month/year) 

08 October 1337 (08.10.57) 


Applicant 

SAGAMI CHEMICAL RESEARCH CENTER et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

EP lAT^BE^CH^Y^E^DK^S^LFR^GB^GRJEJLLU^CNL.PLSE 
National :AU,CA,JP,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

National :MX 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36{3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 



The entry into the European regional phase is postponed until 31 months from the priority date for al 

the purposes of obtaining a European patent. 



States designated for 



- r ;tr r f i/jT ion J I Burr.m of Wif ,f 
M ,;hcmin des Oolombette". 
12 1 1 (ieneva 20. Switzerland 



■■■■ ■-<■■ 

I' -22) 338.83 .38 



Form PCT.I3 332 (September 1997) 



2568908 



PATENT COOPERATION TREATy REC D \ 9 JAN 20 oo 

PCT 



WiPQ 



PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



"A^fcanrs or agents Inference 
660856 



International application No. 
PCT/JP98/04475 



FOR FURTHER ACTION 



See Notification of Transmittal «• '"*™^ EA/416) 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
05/10/1998 



Priority date (day/month/year) 
08/10/1997 



International Patent 
C12N15/12 



Classification (IPC) or national classification and IPC 



Applicant 

SAGAMI CHEMICAL RES EARCH CENTER et al. 



■ examination report has been prepared by this 



International Preliminary Examining Authority 



i This international preliminary < 



2 This REPORT to™* o. a o. 6 sh.eB. ***** W. ««. 

These annexes consist of a total of sheets. 



3, This report contains 



indications relating to the following items: 



IV 
V 

VI 

VII 
VUI 



H Basis of the report 

£ ^Lblishment of o P ,nion with regard to noveKy, — step an, industrial applicability 

I Ider Article 3S (2) with regard* novelty, inventive step or ,ndustr,a. applicabi.y; 

cSs and explanations suporting such statement 

H Certain documents cited 

□ certain defects in the international application 

D Certain observations on the international application 



jate ot suorrnss 



23/04/1999 



L 



European Patent Cttct- 
D-80298 Munich 

Te l .49 39 2399 C Tx 523656 epmu r 
Fax +49 89 2399 - 4465 
, Dnr/iPrA/d09 (cover sheet) (January 1994} 



Armando la. t 

Telephone No -49 b ', 



# 



INTERNATIONAL PRELIMINARY PPT/ 1PQR/04475 

ex Lnation report in^c^^ 

I. Basis of the report 

the report since they do not contain amendments.). 

Description, pages: 

^ _63 as originally filed 

Claims, No.: 

rtrinjnallv filed 



Drawings, sheets: 

1/10-10/10 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as . (.on- cj the agents had not b een made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)). 

4. Additional observations, if necessary: 



„,. N on-estab.ishment of opinion with regard to nove.ty, inventive step and industria, appHcabi.ity 

. h^.h invention ,np,ar, to be novel, to involve an inventive step (to be non-obvious). 

{tie enure inlet naiiuf idi ^PP^-' 1 ' 
g| claims Nos. 1-6 partially. 



Form PCT/IPEA/409 (Boxes l-Vlil. Sheet 1) (January 1994} 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/JP98/04475 



□ the sa.d Internationa, application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify. 



□ the description, claims or drawings (indicate particular elements be,oW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify): 



□ the claims, or said claims Nos. are so inadequate* supported by the description tha, no meaningful op,mon 
could be formed. 



no 



international search report has been established for the said claims Nos. 1 -6 partially. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 B This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 . not to invite the applicant to restrict or pay additional fees. 
3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

B not complied with for the following reasons: 

■ : r~-. -t r nit n hf*n+ 



Ac.it I in lentil 



□ all parts. 



Form PCT/IPEA/40S (Boxes l-VIII. Sheet 2j (January 1994, 



INTERNATIONAL PRELIMINARY lntema tiona. applicat,on No. PCT/JP98/04475 
EXAMINATI ON REPORT — 

V Reasoned statement under Artic.e 35(2) with regard to step or industria. 

apphcability; citations and explanations supportmg such statement 



1. Statement 

Novelty (N) Yes: Claims 1-6 (partially) 

No: Claims 

InventiyestepOS) Claims 

industrial applicability (IA) Yes: Claims Impartially) 

No: Claims 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Form PCT/IPEA'409 (Boxes l-VIII. Sheet 3j (January 1994) 



INTERNATIONAL PRELIMINARY ~ - ^98,04475 
EXAMINATION REPORT - SEPARATE SHEET . 



SSLn- o, opinion with regard .o novelty, Inventive step and industrial 
applicability reaard to the first invention 

established with regard to the other nine inventus l.sted by the ISA. 



Re Item IV 

Lack of unity of invention tho iq a as to the lack of unity of the 

The IPEA agrees with the objection put forward by the ISA as to the 

present application . 



E§Jlmy ^ An ^ io\ with reqard to novelty, inventive step or 

r n =r a p^r — z%z«l — such 

1. Novelty (Art. 33(2) PCT) 

* ^ riaim* 1 6 referrinq to a protein with the sequence of 
The subject matter of those parts of Cla.ms 1 -6 referr.ng t P 

of Art. 33(2) with regard to novelty. 

2. Inventive step (Art 33(3) PCT) 

« of riaims 1 -6 refers to a protein of unknown function possessing a 
l ONA and cDNA encoding this protein as we,, as 

Due to the fad .ha, .he ciarmed sequences are no, ass.c^ .^-^ 

e«ec,, ,e oniy probiem in .his case a„ 



Form 



PCT/Separate Sheet/409 (Sheet 1) (EPO-Apr.l 1997) 



INTERNATIONAL PRELIMINARY international application No. PCT/JP98/04475 
FXAMINATION REPORT - SEPARATE SHEET . 



known DNA sequences encoding transmembrane proteins are equally suable candidates 
or solving the above "technical problem" and would , therefore, all equally be suggested to 
e ski ed person. The arbitrary selection from an infinite number of equa.ly obvious ooss.b.e 
soils cannot invo.ve an inventive step because, in order to be patentable, the se.ec on 
must not be arbitrary but must be justified by the technical purpose, e.g. by a hitherto 
" known or unexpected technical effect which is caused by those structural features 
distinguishing the claimed compounds from the numerous other ones. 



Re Item VI 

Certain documents cited 



Certain published documents (Rule 70.10) 

Pubiicaflon date (day/month/year, Filing date (day/month/year) Priority date (valid claim, 



Patent No 
(day/month/year) 



PCT/US97/10956 08.01.98 25.06.97 03.07.96 

PCT/US98/10041 19.11.98 15-05.98 5.05.97 

PCT/US98/09972 19.11.98 15.05.98 15.05.97 

Document PCT/US97/10956 was published after but filed before the priority date of the 
^application. I, does, therefore, no, confute par, o, the state o, ,he art in the mean.ng 
o Rue 64(1 )(b) PCT. It wi„. however become of relevance for the nove,«y of the cla.med 
bie*ma «e during regional phase examina.ion, and i, i. late, turns ou, that the pnor y of 
'he present appHca.L has no, been corredy claimed, also for ,he inventive s,ep involved 
with the claimed subject-matter. 

Documents PCT/US98/10041 and PCT/US98/09972 were published and filed after the priority 

date of the present application. However, said documents claim a pnonty date (15.5,97 
aate ot me prebt* ^ ^ ^ ^ ^ ^ ic vs ,i id the documents will 



^Rtent cooperation treatJ 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

660856 


FOR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below 

ACTION 


International application No 

PCT/JP 98/04475 


International filing date (day/month/year) 

05/10/1998 


(Earliest) Priority Date (day/month/year) 

08/10/1997 


Applicant 

SAGAMI CHEMICAL RESEARCH CENTER et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8 A rnny is being transmitted to the International Bureau. 


This International Search Report consists of a total of 6 sheets 




□ 


It is also accompanied by a copy of each prior art document cited in this report 


1. 


Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 




□ 


the international search was carried out on the basts of a translation of the international application furnished to this 
Authority (Rule 23.1(b)) 




b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
| X | contained in the international application in written form. 






filed together with the international application in computer readable form 




□ 


furnished subsequently to this Authority in written form. 




□ 


furnished subsequently to this Authority in computer readble form 




□ 


the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 




□ 


the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 


2 


□ 


Certain claims were found unsearchable (See Box I) 


3 




Unity of invention is lacking (see Box II) 


4 


With regard to the title, 






the text is approved as submitted by the applicant 




□ 


the text has been established by this Authority to read as follows 



L • within one month from the date of making of tnis inter nations ':>>.- .r r o i.* ■ r. , ••• : c^ r 
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Human Proteins H aving Transmembrane 
Domains and DMAs Fncedma these Proteins 
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TECHNICAL FIELD 

The present invention relates to human proteins having 
transmembrane domains and cDNAs coding for these proteins as well 
as purarvot ■; c cells expressing said o DMAs . The proteins of the 

10 present invention can re employed as pharmaceuticals or as 
antigens for preparing antibodies a gainst said proteins. The human 
cDNA.s of the present invention can be utilized as probes for the 
gene diagnosis and gene sources for the gene therapy. Furthermore, 
the cDNAs can be utilized as gene sources for large-scale 

15 production of the proteins encoded by said cDNAs . Cells, wherein 
these membrane protein genes are introduced and memorane proteins 
are expressed in large amounts, can be utilized for detection of 
the corresponding iigands, screening of novel low-molecular 
pharmaceuticals, anc : : on. 

20 

3ACKtROUMP ART 

Membrane proteins play important roles, as signal receptors, 
ion channels, transporters, etc. m the material transportation 
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acids, ana so on, where the genes c: many of them nave been cloned 
already . 

It has been clarified that abnormalities of these meiruorane 
i proteins are associated with a number of hither to- cryptogenic 

5 diseases . For instance, a gene of a memorane protein having twelve 
transmembrane domains was identified as the gene responsible for 
cystic fibrosis (Rommens, J. M. et al., Science 245: 1059-1065 
(1989) 1 . In addition, it has been clarified that several membrane 
proteins act as receptors when 3 virus infects the cells. For 
10 instance, HIV-1 is revealed to infect into the cells through 
mediation of a membrane protein rusin having a membrane protein 
on the T-cell membrane, a CD-4 antigen, and seven transmembrane 
domains [Feng, Y. etal., Science 272: 872-877 (1996)]. Therefore, 
discovery cf a new membrane protein is anticipated to lead to 
15 elucidation of the causes cf many diseases, so that isolation of 
a new gene coding for the membrane protein has been desired. 

Heretofore, owing to difficulty m the purification, many 
membrane proteins have been isolated by an approach from the gene 
side. A general method i^ : the sc-oa^Iea expression cloning whiir. 
20 comprises trans feet i cn cf a cDNA library in euearyetic coils t: 
express cDNAs and then detection cf the cells expressing the target 
meirbr a ne protein on the memo ran e r y an immune logical t echn : que 
using an antiboay or a physiological technique on tne change : n 
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syntnesis thereof in the nbosome, these domains remain in the 
phospholipid menDrane to be trapped in the membrane. Accordingly, 
the evidence of the cDNA for encoding the membrane protein is 
provided by determination of the whole base sequence of a 
5 f ul 1- length cDNA followed by detection of highly hydrophobic 
transmembrane domains in the amino acid sequence of the protein 
encoded by said cDNA. 

^1 ^CLOSURE OF I WENT TON 

10 The object of the present invention is to provide novel 

human proteins naving transmembrane domains and DNAs coding for 
caid proteins as well as transformation eucaryotic cells that are 
capable of expressing saia cDNAs . 

As the result cf intensive studies, the present inventors 

15 have been successful in cloning of cDNAs coding for proteins having 
transmembrane comams from the human full-length cDNtA bank, 
thereby completing the present invention. In other words, the 
present invent i;:n prcvides human proteins having transmembrane 
remains, namely proteins containm:; any of tnc amino acii 

20 -e^uences represented ry Sequence Nos . ^ to Moreover, tne 

present invention provides CNAs coding for the above-mentioned 
proteins, exemplified by cDNAs oontainmg any of the base 
sequences represented b y 5 e q u o n c e N o s . 1 1 t o N c . 2 0 , as well as 
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3RIEF DESCRIPTION OF DRAWINGS 

Figure 1: A figure 

hydrophc-biei ty/nydroph: licicy profile of 
clone HP01244 . 

Figure 2: A figure 

nydrophobicicy/ hydrcphilicity profile of 
clone Hr 01498 . 

Figure o: A figure 

nyarophobici ty/ hydrophi 1 i ci ty profile if 
clone HPG1565. 

Figure 4 : A figure 

nydrcphohicicy/hydrophilicity profile if 
clone HP01 606 . 

Figure 5: A figure 

hydropho-bicity/hydrcphilicity pre file if 
clone HP01737 . 

Figure 6: A figure 

hyarc pnol i ci ty /hydr phi 1 1 ci r.y pro file it 
i mono H? 0 1 362 . 

Figure '■' : 
hydr c phob i c 1 1 y / : 
clone HP1C435. 
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clone HPI 0 4 81 . 

Figure 10: A figure depicting the 

hydrophobic! ty/nydropnilici ty profile or the protein encoded ny 
clone HP10495. 



BEST MOE'E FOR CARRYING OUT OF THE I WENT ION 

The proteins of the present invention can oe obtained, for 
example, by a method for isolation from human organs, cell lines, 
etc., a method for preparation cf peptides by the chemical 
synthesi s , era method for production with the recombinant DNA 
technology using the DNAs ceding for the transmembrane domains 
of the present invention, wherein the method for obtainment by 
the recombinant DNA technology is employed preferably. For 
instance, in vitro expression of the proteins can be achieved by 
preparation of an RNAby in vitro transcription from a vector having 
one of oDNAs of the present invention, followed by in vitro 
translation using this RNA as a template. A.lso, recombination cf 
the translation region into a suitaole express ion vector by the 
method known m the art caos to product: or: c: a large amount o 
the encoaeo protein oy ;s:::g prokaryotic :e*is sucn as Escnezi chi a 
coli , 3acillus subtilis , etc. , and eucar yo t i c cells such as yeasts, 
insect cells, mamma lian cells, etc. 
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cDNA-cionmg site, a terminator etc., which can be replicated in 
the microorganism, and, after transformation of the host ceils 
with said expression vector, the thus-obtained trans formant is 
incubated, whereby the protein encoded by sail cDNA can be produced 
5 on a large scale in the microorganism. In this case, a protein 
fragment containing an optional region can be obtained fcy carrying 
out the expression with inserting an initiation codon and a 
termination codon m front c r and behind an optional translation 
region. Alternatively, a fusion protein with, another protein can 
10 re expressed. Only a protein portion coding for said cDNA can be 
obtained by cleavage of said fusion protein with a suitable 
protease . 

In the case m which one of the proteins of the present 
invention is produced in eucaryctic cells, the protein of the 

15 present invention can be produced as a transmembrane protein on 
the cell-membrane surface, when the translation region of said 
cDNA is subjected to recombination tc an expression vector for 
eucaryotic cells tnat has a promoter, a splicing region, a poly (A) 
.insertion site, e t c . , id 1 s wea by tntroauctitn mtc t lie eucaryotic 

20 colli. The expression vests r s exemplified r>y pKAl , ledodpcZ, 
pCDMS, pSVK2, pMSG, pSVL, p3K-CKV, pBK-RSV, EBYvectsr, pRS, pYES2, 
and so on. Examples of eucaryotic ceils to be used in general 
include mammalian culture cells sucr: as simian kidney ceils COS", 
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expression vect:r can be introduced in the eucaryotic ceils by 
methods known in the art such as the electropcration method, the 
potassium phosphate method, the liposome method, the DEAE-dextran 
method, and so on. 
5 After one of the proteins of the present invention is 

expressed in prokaryotic ceils or eucaryotic ceils, the objective 
protein can he isolated from the culture and purified by a 
combination of separation procedures known in the art. Such 
examples include treatment with a denaturing agent such as urea 

10 or a surface-active agent, sonication, enzymatic digestion, 
salting-out or solvent precipitation, dialysis, cent rif ugaticn, 
ultrafiltration, gel filtration, SDS-PAGE, isoelectric focusing, 
ion- exchange chromatography , hydrophobic chromatography, 
affinity chromatography, reverse phase chromatography, and so on. 

15 The proteins of the present invention include peptide 

fragments (more than 5 ammo acid residues) containing any partial 
amino acid sequence in the amino acid sequences represented by 
Sequence Nos . 1. to 10. These peptide fragments can be utilized 
as antigens for preparation of antibodies. Here noon, among tne 

20 proteins c: the present invention, those naving the signal 
s e qu ence are secreted in the f o rm of maturation proteins on the 
surface of the cells, after the signal sequences are removed. 
Therefore, tnese maturation proteins snail, rome within the score 
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some membrane proteins undergo the processing on the cell surface 
to be converted to the secretory forms. Such proteins or peptides 
in the secretory fcrms snail come v;ithm the scope of the present 
invention. When sugar chain-binding sites are present in the amino 
5 acid sequences, expression in appropriate eucaryotic cells 
affords proteins wherein sugar chains are added. Accordingly, such 
proteins or peptides wherein sugar chains are added shall come 
within the scope cf the present invention. 

The DNAs of the present invention include ail DNAs coding 
10 for the above-mentioned proteins. Said DNAs can be obtained by 
using a method by chemical synthesis, a method by cDNA cloning, 
and so on. 

The cDNAs of the present invention can be cloned, for 
example, from cDNA libraries of the human cell origin. These cDNA 

15 are synthesized by using as templates poly (A) T RNAs extracted from 
human cells. The human cells may be cells delivered from the human 
body, for example, by the operation or may be the culture sells. 
The cDNAs can be synthesized by using any method selectee from 
tne Or:ayama-Berg me thod fOk^yama, H. and Berg, F., Mci. Ceii. Bici. 

20 1. : i i i - 1 'X: . 1 9 o . j , tne Rubier -Ho f frta:: metnoa il^ier , y. ana 
Hoffman, J. Gene 25: 263-269 ; 1 9 8 3 ) ] , and so on, but it is preferred 
to use the capping method [Kato, 5. et ai., Gene 150: 243-250 
.1994';, as exempli fiea : : ■ Hxanpies, in order to obtain a 
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at random from cDNA libraries, sequencing of the ammo acid 
sequence encoded by the base sequence, and recognition of the 
presence or absence of a hydrophobic site in the resulting N- 
termmai amino acid sequence region. Next, the secondary select ion 
5 is carried out by determination if the whole sequence by the 
sequencing and the protein expression by in vitro translation. 
Ascertainment of cDNAs of the present invention for encoding the 
proteins having secretory signal sequences is carried out by using 
the signal sequence detection method [Yokoyama-Kobayasni, M. et 

10 at . , Gene 163: 193-196 (1995)]. In other words, the ascertainment 
for a coding portion of an inserted cDNA fragment to function as 
a signal sequence is provided by fusing a cDNA fragment coding 
for the N-terminus of the target protein with a cDNA coding for 
the protease domain of urokinase and then expressing the resulting 

15 cDNA in COS7 cells to detect the urokinase activity in the cell 
cul ture medium . On the ether hand , in the case in which the 
urokinase activity is not detectable in the ceil medium, the 
N-terminat region is nudged to remain m the membrane. 
The cDNAs of the present invention are character i zed by containing 

20 either of the base sequences represented by Sequence Kos . 11 to 
20 or the base sequences represented by Sequence Nos . 21, 23, 25, 
21, 29, 31, 33, 35, 3" and 3°. Table : summarizes the clone number 
(HP number-, the cehs affording one cDNA, the total base number 
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Table 1 



Sequence No. HP No. Cell Number of Number of 

bases amino acids 
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Hereupon, the same clones as the cDNAs cf the present 
invention can be easily ob tamed by screening of the cDNA libraries 

20 constructed from the human cell lines and human tissues utilized 
m the present invention by the use cf an oligonucleotide probe 
synthesized cn the basis cf the cDNA base sequence described in 
any of Sequence Nos . II to 21, 23, 25, 27, 29, 31, 35, 3"7 and 39. 

In jenerai, T ;ne p i ymc r phi si;. .u.r • ic tne .nd.: vidua.! 

25 difference : c rrequer.: c; served .: n numan iene:. Accordingly, 
any cDNA that is subjected tc insertion or deletion of one or plural 
nucleotides and/or substitution wit:: other nucleotides in 
Sequence Nos. II to 21, 2 1, 15, Z" 7 , .19, 31, 33, 3^ and 2? shall 
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within the scope of the present invention, as far as the protein 
possesses the activity of any protein having the amino acid 
sequences represente i by Sequence Nos . 1 to 10. 

The cDNAs of tne present invention include cDNA fragments 
5 (more than 10 bp) containing any partial base sequence in the base 
sequences represented by Sequence Nos. 11 to 20 or in the base 
sequences represented by Sequence Nos. 21, 23, 25, 27, 29, 30, 
31, 33, 35 and 39. Also, UNA fragments consisting of a sense chain 
and an anti-sense chain snail come within this scope. These DNA 
10 fragments can be utilized as tne probes for the gene diagnosis. 

In addition to- the activities and uses described above, 
the polynucleotides and proteins of the present invention may 
exhibit one or more of the uses or biological activities (including 
those associated with assays citedherein) identi fied below . Uses 
15 or activities describee for proteins of the present invention may 
be provided by administration or use of such proteins or by 
administration or use of polynucleotides encoding such proteins 
■;such as, for example, In aene therapies or vectors suitable for 
introduction of DNA ) . 
0 K e s e a r c r. o ^ e s , o U t ^. 2 1 1 1 e s 

The polynucleotides provided by the present invention can 
be used by the research community for various purposes. The 
p o i y n u c 1 e c 1 1 d e s can be use d t o express r e c omb i n a n t protein for 
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molecular weight markers on Southern gels; as chromosome markers 
or tags (when labeled) to identify chromosomes or to map related 
gene positions; to compare with endogenous DNA sequences in 
patients to identify potential genetic disorders; as probes to 
5 hybridize and thus discover novel, related DNA sequences; as a 
source of information to derive PCP primers for genetic 
fingerprinting; as a probe to "subtract-out" known sequences in 
the process of discovering other novel polynucleotides; for 
selecting and making oligomers for attachment to a "gene chip" 

10 or other support, including for examination of expression 
patterns; to raise anti-protein ant ibodiesusing DNA immunization 
techniques; and as an antigen to raise anti-DNA antibodies or 
elicit another immune response. Where the polynucleotide encodes 
a protein which binds or potentially binds to another protein (such 

15 as, for example, in a receptor- 1 igand interaction), the 
polynucleotide can also be used in interaction trap assays (such 
as, for example, that described in Gyuris et al., Cell 75:791-803 
; 1 9 9 3 ) ; to identify polynucleotides encoding the other protein 
with which binding occurs or to identify inhibitors o f the r; mamg 

20 interaction. 

The proteins provided by the present: invention can 
similarly be used in assay to determine biological activity, 
inc.udiric in a panel or multiple proteins for h i gh- 1 hrc ughput 
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:he corresponding protein is preferentially expressed (either 
const: tuti vely cr at a particular stage of tissue differentiation 
or development or in a aisease state* ; and, of course, to isolate 
correlative receptors or liganas. Where the protein binds c^r 
5 potentially binds to another protein (such as, for example, in 
a receptcr-iigand interaction), the protein can be used to 
identify the other protein with which binding occurs cr to identify 
inhibitors of the bind in g interaction. Proteins involved in these 
binding interactions can also be used to screen fcr peptide cr 

10 small molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being 
developed into reagent grade or kit format fcr commercialization 
as research products. 

Methods for performing the uses listed above are well known 

15 to those skilled in the art. References disclosing such methods 
include without limitation "Molecular Cloning: A Laboratory 
Manual", 2d ed., Cold Spring Harbor Laboratory Press, Samiorook, 
J., E.F. Fritsch and T. Mamatis eds . , 19d9, and "Methods m 
Enzyno, c>gy : Guide to Molecular Cloning Techniques " , Academic 

20 r'ress, Berger, 3.L. and A.r. Kimmei eas., 1 987. 
Nutr ^ . ticr. ci I U ses 

Polynucleotides and proteins of the present invention can 
aiso ce used as nutriticna^ sources or supolements. Such uses 
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particular organism cr oan be administered as a separate solid 
or liquid preparation, such as m the term cf powder, pills, 
solutions, suspensions or capsules . In the case of microorganisms, 
one protein or pel ynucleot iae of the invention can be aided to 
one medium in or on which the microorganism is cultured. 

Cytokine and Cell Proliferation/Differentiati on Activity 
A protein of the present invention may exhibit cytokine, 
ceil proliferation teither inducing or inhibiting) cr cell 
differentiation teither inducing cr inhibiting) activity or may 
induce production of other cytokines in certain cell populations. 
Many protein faciors discovered to date, including ai^ known 
cytokines, have exhibited activity in one or more factor dependent 
cell proliferation assays, and hence the assays serve as a 
convenient confirmation of cytokine activity. The activity of 
a protein cf the present invention is evidenced by any one of a 
number of routine facte r dependent cell proliferation assays for 
cell lines including, without limitation, 32E;, DA2 , DA 1 G , T10, 
B9, 39/11, BaFo , MC9/G, M + ,rreB M+ ) , 2E3, RES, DAI, 123, Til 65, 
HT1, CTLL1 , T F - 1 , M c •. ar.:; DMK . 

The activity cf a protein c :: the -.nventior: may, among otner 
means, be measured by the fc flowing methods: 
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Humans); Takai et al . , J. Immunol. 137:3494-3500, 1 986; 
Bertagnclli et al . , J . Immune I. 14 5:1706-1712, 1990; 3ertagnoIIi 
et ai . , Cellular Immunology 133:327-341, 1991; Bertagnclli, et 
al . , J. Immunol. 1 4 9:3778-3783, 1992 ; Bowman et al., J. Immunol. 
5 152: 1756-1761, 1994 . 

Assays for cytokine production and/or proliferation of 
spleen cells, 1 ymph node cells or thymocytes include , without 
limitation, those described in: Polyclonal T cell stimulation, 
KruisbeeK, A.M. and Snevacn, 2.M. In Current Protocols in 
10 Immunology. J.E.e.a. Coligan eds . Vol 1 pp. 3.12.1-3.12.14, John 
Wiley ana Sons, Toronto. 1994 ; ana Measurement of mouse and human 
Interferon y, Schreiber, R.D. In Current Protocols in Immunology . 
J.E.e.a. Coligan eds. Vol i pp. 6.8.1-6.8.8, John Wiley and Sons , 
Toronto . 1994 . 

15 Assays for proliferation and differentiation of 

hematopoietic and lymphopoietic cells include, without limitation, 
those described in: Measurement of Human and Murine Interleukin 
2 and Interleukin 4, Bott:>miy, K., Davis, 1.2. and Lipsky, P.E. 
In Current Protects in Immune logy . J.E.e.a. Co J ; aan eas . Vol 

20 pp. c . 2 . 1 - o . 3 . 1 2 , .John Wi^ey ana Sons, Toronto . 1991; deVries et 
al., J. Exp. Med. 17 3:1205-1211, 1991; Moreau et al . , Nature 
136:690-692, 1988; Creenberger et ai., Pros. Natl. Acad. Sci. 
U.S.A. ^0:2931-2938, I9dj; Measurement cf mouse ano numan 
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F . , Giannctti, J., Clark, S.C. and Turner, K . J. In Current 
Protocols m Immunology. J.E.e.a. Coligan eds . Vol 1 pp. 6.15.1 

John Wiley and Sons, Toronto. 1991; Measurement of mouse and human 
Interieukm 9 - Ciar^etta, A., Giannctti, J., Clark, S.C. and 
5 Turner, K.J. InCurrent Protocols in Immunology . J.E.e.a. Coligan 
eds. Vol 1 pp. u.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will 
identify, among others, proteins that affect APC-T ceil 
interactions as well as direct T-cell effects by measuring 

10 proliferation and cytokine production) include, without 
limitation, tnose describee in: Current Protocols in Immunology, 
Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, 
W Strober , Pub . Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 

15 Lymphocyte Function; Chapter 6, Cytokines and their cellular 
receptors; Chapter 7, Immunologic studies in Humans) ; Weinberger 
et al . , Proc . Natl . Acaa. Sci . USA 7^:6 0 91-6095, 1980; Weinberger 
et al., Eur. J. Immun. 11:4 05-4 1 1, : 981 ; Takai et at., J. Immunol. 
13' 7 : 3494 - 5 500 , 1 '"W ; Takai et al . , J . Immunol. 1 4 0 : 5 0 b - 5 1 2 , .195-. 

20 Immune J timu^atino or C-uppr es sing Activity 

A protein of the present invention may also exhibit immune 
stimulating c^r immune suprressma activity, including without 
limitation tne activities for whicn assavs are u c s c r o c e c herein. 
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the cytolytic activity of NK cells and ether cell populations . 
These immune deficiencies may be genetic or be caused by viral 
•e.g., HIV; as well as bacterial o^r fungal infections, or may result 
from autoimmune disorders. More specifically, infectious 
5 diseases causes by viral, bacterial, fungal or other infection 
may be treatable using a protein of the present invention, 
including infections by HIV, hepatitis viruses, herpesviruses, 
mycobacteria, Leishmania spp . , malaria spp . and various fungal 
infections such as candidiasis. Of course, in this regard, a 

10 protein of the present invention may also be useful where a boost 
to the immune system generally may be desirable, i.e., in the 
treatment of cancer . 

Autoimmune disorders which may be treated using a protein 
of the present invention include, for example, connective tissue 

15 aisease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, 
Guiiiain-Barre syndrome, autoimmune thyroiditis, insulin 
dependent diabetes mellitis, myasthenia gravis, graf t- versus- 
::os: disease and autiimmum inflammatory eye aisease. Such, a 

20 protein of the present invention may also to be useful m the 
treatment of allergic reactions and conditions, such as asthma 
(particularly allergic asthma; or other respiratory problems. 
Other conditions, m whicn immune suppression is desirea 
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be in the form of inhibiting or blocking an immune response already 
in progress or may involve preventing the induction of an immune 
response. The functions of activated T ceils may be inhibited 
by suppressing T ceil responses or by inducing specific tolerance 
5 m T ceils, or both. Immunosuppression of T cell responses i s 
generally an active, ncn-ant lgen-speci f ic, process which requires 
continuous exposure of the T cells to tne suppressive agent . 
Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it 

10 is generally antigen-specific and persists after exposure tc the 
tolerizmg agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to 
specific antigen in the absence of the tolerizmg agent . 

Down regulating or preventing one or more antigen functions 

15 (including without limitation 3 lymphocyte antigen functions 
(such as , for example, B7)), e.g., preventing high level 
lymphokme synthesis by activated T cells, will be useful in 
situations jf tissue, skin and organ transplantation and in 
g ra : \ - ver sus-h is t d : sease • GVHP ■ . For ex amp. o , blockage of T eel: 

20 f unc t l on should result in reduced tissue destruction m tissue 
transplantation. Typically, in tissue transplants, rejection of 
tne transplant is initiated t hrcuah its recognition as foreign 
rv 7 cells, followed by an immune reaction that destroys tne 

^ laanJo; on immune :e_: ouon as a o .... 1 ub 1 ■_ , monomerio torm t: 
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monomeric lorn of a peptide having an activity of another B 
lymphocyte antigen (e.g., 37-1, B"-3) or blocking antibody, / prior 
to transplantation can ±eaa to the binding of the molecule to the 
natural iigandis; on the immune cells without transmitting the 
5 corresponding cos t lmul a tcry signal. Blocking 3 lymphocyte 
antigen function in this matter prevents cytokine synthesis by 
immune ceils, such as T ceils, and thus acts as an immunosuppressant 
Moreover, the lack of costimuiaticn may also be sufficient to 
anergize the T oelis, thereby inducing tolerance in a subject. 

10 induction of long-term tolerance by 3 1 ymphocyte antigen-clocking 
reagents may avoid the necessity of repeated administration of 
these blocking reagents. To achieve sufficient 

immunosuppression or tolerance in a subject, it may also be 
necessary to block the function of a combination of B lymphocyte 

15 antigens . 

The efficacy of particular blocking reagents in preventing 
organ transplant rejection or GVHD can be assessed using animal 
models that are predictive of efficacy in humans. Examples of 
appropriate systems which tan ioo use a include aliogene: c cardiac 
20 grafts m rats ana xenogene l : pancreau : : s .1 c o ce L 1 g ra f t s or; mice , 
both of which nave been usee to examine the immunosuppressive 
effects of CTLA4 1 g f us i on pro t e l ns on vivo as described in lens chow 
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of that disease. 

Blocking antigen function may also be therapeutically 
useful for treating autoimmune diseases. Many autoimmune 
disorders are the result of inappropriate activation of T cells 
5 that are reactive against self tissue and which promote the 
production of cytokines and autoantibodies involved in the 
pathology of" the diseases. Preventing the activation of 
autoreactive T cells may reause or eliminate disease symptoms. 
Administration of reagents which block cost lmulat ion of T ceils 

10 by disrupting receptor : 1 igand interactions of B lymphocyte 
antigens can be used to inhibit T cell activation and prevent 
production of autoantibodies cr T cell-derived cytokines which 
may be involved in the disease process. Additionally, clocking 
reagents may induce antigen-specific tolerance of autoreactive 

15 T ceils which could lead to long-term relief from the disease. 
The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of 
wel 1- characterized animal models of human autoimmune diseases . 
Examples include murine exper imenta i autoimmune encepna 1 1 1 1 ^ , 

20 systemic Lupus e r y t h:na to s is u; MRL :pr / Ipr nuce ci MZB r.yi:ridiri:e, 
murine autoimmune collagen arthritis, diabetes mellitus in NOD 
mice and BB rats, and murine experimental myasthenia gravis (see 
Pau.i eo. , Fundamenta * Immunology, Raver; I'ress , New York, 1 989, 
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responses may be m the form of enhancing an existing immune 
response or eliciting an initial immune response. For example, 
enhancing an immune response through s t intubating 3 lymphocyte 
antigen function may be useful m cases of viral infection. In 
5 addition, systemic viral diseases such as influenza, the 
commoncold, and encephalitis might be alleviated by the 
admin i s t r a t ion of s t imul a to r y forms o f B 1 ymphocyt e 
antigens systemicai 1 y . 

Alternatively, anti-virai immune responses may be enhanced 

10 m an infected patient by removing T cells from the patient, 
costimulating the T cells in vitro with viral antigen-pulsed APCs 
either expressing a peptide of the present invention or together 
with a stimulatory form of a soluble peptide of the present 
invention and reintroducing the in vitro activated T cells into 

15 the patient. Another method cf enhancing anti-viral immune 
responses would be to isolate ^nfected cells from a patient, 
transf ect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express ail or 
a portion of the protein on their surface, ana reintroduce the 

20 :ra::s:ec:ea ceils into the patient. The mrectoa ceils would now 
be capable o f del ivering a cos t imul a to r y signal to , and thereby 
activate, T cells in vivo. 

In another a op 1 i ca t on , up r egui a t ion o r enhancemen t o f 

s a r comd , me . ^noma , l virion cm - , . -t-u Kenia, neu r ; . ^ t ota , ca ::i noma ■ 
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the present invention can re administered to a subject to overcome 
:umor-specif ic tolerance in the subject. If desired, the tumor 
ceil can be transfected to express a combination of peptides. For 
example, tumor ceils obtained from a patient can be transfected 
5 ex vivo with an expression vector directing the expression of a 
peptide having B7-2-like activity alone, or in conjunction with 
a peptide having B"7-i-like activity and/or B7-3-like activity. 
The transfected rumor cells are returned to the patient to result 
in expression of the peptides on the surface of the transfected 

10 ceil. Alternatively/ gene therapy techniques can be used Co 
target a tumor cell for transfection in vivo. 

The presence of the peptide of the present invention having 
the activity of a B lymphocyte antigen (s) on the surface of the 
tumor cell provides the necessary costimulat ion signal to T cells 

15 to induce a T cell mediated immune response against the transfected 
tumor ceils. In addition, tumor cells which lack MHC class I or 
MHC class II molecules, cr which fail to reexpress sufficient 
amounts o f MHC class I cr MHC class II mo i ecule s , can be transfected 
with nucleic acid e:\iocit:: a_ cr ^ portion c-t -e.g., a 

20 cy icp ^ asmi c- loma in truncateu portion; of can MHC c^ass 1 u cnam 
protein and P microgi obul in protein or an MHC class I la cha in 
protein and an MHC class Hp chain protein to thereby express MHC 



WO 99/18203 



23 



PCT/JP98/044" T 5 



antisense construct which blocks expression of an MHC class II 
associated protein, such as the invariant chain, can also ce 
cot rans f ected with a DMA encoding a peptiae having the activity 
of a 3 lymphocyte antigen to promote presentation of tumor 
5 associated antigens and induce tumor specific immunity. Thus, 
the induction of a T ceil mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance 
in tne subject. 

The activity of a protein of the invention may, among other 

10 means, be measured by the fcl lowing methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity 
include, without limitation, those described in: Current 
Protocols in Immunology , Ed by J. E. Ccligan, A.M. Kruisbeek, D.H. 
Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing 

15 Associates and Wi ley- Int erscience (Chapter 3, In Vitro assays for 
Mouse Lymphocyte Function 3.1-3.19; Chapter r , Immunologic 
studies in humans.) ; Herrmann et ai., Proc. Natl. Acad. Sci . USA 
78:3138-2491, 1981; Herrmann et ai., J. Immunol. 12 8:1968-1974, 
1 9 8 2 ; Ha no a e t al . , J . Immuno . I 3 1 : 1 1 >j 4 - .'.2 2 , 1 98 2 ; Ta ka i e t a I . , 

20 3. Immunol. 1 3 7 : 2 4 9 4 - 2 0 C. , ,9bc; iakai et ai . , J, Immunol. 
140:208- 112, 198^; Herrmann et al., Pros. Natl. Acad. Sci . USA 
78:148 8-2492, 1981; Herrmann et ai . , J. Immunol. 12 8:1968-1974, 
19b2; Hanaa e t ai . , 3 . Immune 1. 1 3 5 : 1 564- 1 57 2 , ;985 ; Takai et ai . , 
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Assays fcr T-cei 1 -dependent: immunoglobulin responses and 
isotype switching (which will identify, among ethers, proteins 
that modulate T-ceii dependent antitody responses and that affect 
Thl/Th2 prof llesi include/ without limitation, those Described 
5 in: Maliszewski, J. Immunol. 14 4:3028-3033, 1990; and Assays for 
3 ceil function: In vitro antibody production, Mond, J.J. and 
Brunswick , M. In Current Protocols in Immune logy. J.E.e.a. Coiigan 
eds . Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, 

10 among others, proteins that generate predominant ly Thl and CTE 
responses) include, without limitation, those described in: 
Current Protocols in Immunology, Ed by J . E . Coiigan, A.M . 
Kruisbeek, D.K. Margulies, E.M. Shevach, W Strober, Pub. Greene 
Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro 

15 assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, 
Immunologic studies in Humans); Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai etai., J. Immunol . 140: 5 0 8-512, 1988; 
3ertagnclii et al., J. Immunol. 14 9:3778-3763, 1992. 

L-enari t ic eel 1 -deocnaeni assays \ wnicn will identify, 

20 ^mci;: others, proteins expressed oy aenuritic :eii5 that activate 
naive T-cells; include, without limitation, those described in: 
Guery et ah, J. Immunol. 1 34 : 53f--544 , 1 995; Inaba et al . , Journal 
o: .Experimental Medicine ■ ~ 3 : 1 -] °- 5 5 9 , 1991; Macatonra et a^., 
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Medicine 169:1255-126-4, 1989; Bhardwai et ai . , Journal of Clinical 
Investigation 94:797-807, 1994 ; and Inaba et ai. , Journal of 
Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apcptosis (which will 
5 identify, among others, proteins that prevent apoptosis after 
superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: 
Da r z y n kiewicz e t a 1 . , C y t cme try 13:795-608, 1992; Gorczyca et a 1 . , 
Leukemia 7:659-670, i yyj; Gorczyca et al., Cancer Research 

10 53 : 1945-1951, 1993; Itoh etai., Ceil 66:233-243, 1991 ; Zacharchuk, 
Journal of Immunology 145 : 4037-4045, 1990; Zamaietal., Cytometry 
14:891-897, 1993; Gorczyca et ai., International Journal of 
Oncology 1:639- 648, 1992. 

Assays for proteins that influence early steps of T-ceil 

15 commitment and development include, without limitation, those 
described in : Antica et al . , Blood 84:111-117, 1994 ; Fine et al., 
Cellular Immunology 1 55:1 1 1-122, 1 994 ; Galy et al., Blood 
35:2770-2778, 1995; Toki et al . , Proc . Nat. Acad Sci . USA 
8 8 : "'548-7 521 , 1991 . 

20 l-ienidtopc^sis Peculating Activity 

A protein of the present invention may be useful in 
regulation of hematopoiesis and, consequently, m the treatment 
of myeioiu or lymphoid cell deficiencies. Even marginal 
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cytokines, thereby indicating utility, for example, in treating 
various anemias or for use in conjunction with 
irradiation/chemotherapy to stimulate the production of erythroid 
precursors and/or erythroid ceils; in supporting the growth and 
5 proliferation of myeloid cells such as granulocytes and 
monocytes /macrophages (i.e., traaitionai CSF activity) useful, 
for example, in conjunction with chemotherapy to prevent or treat 
cc-nsequent myelo-suppression ; m supporting the growth and 
proliferation of megakaryocytes and consequently of platelets 

10 thereby allowing prevention or treatment of various platelet 
disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting 
the growth and proliferation of hematopoietic stem cells which 
are capable of maturing tc any and all of the above-mentioned 

15 hematopoietic cells and therefore find therapeutic utility in 
various stem cell disorders (such as those usually treated with 
transplantation, including, without limitation, aplastic anemia 
ana parcxysmai nocturnal hemoalobinuria ' , as well as in 
r e p c p u 1. a 1 1 n g t h e s t em c ell c o mp a r t me n t pest 

20 irradiation/chemotherapy, either in-vivo c:. ex-vivo v i.e., m 
conjunction with bone marrow transplantation or with peripheral 
progenitor cell transplantation ; homologous cr heterologous; ) as 
normal cells or genetically manipulated for gene therapy. 
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Assays for embryonic stem sell di f ferent ration (which will 
identify, among others, proteins that influence embryonic 
differentiation hematopoiesis ) include, witnout limitation, 
those describea in: Johansson et al. Cellular Biology 15:141- 
5 151, 1995; Keller et ai., Molecular and Cellular Biology 
13:473-486, 1993; McCianahan et al . , Blood 61:2903-2915, 1993. 

Assays for stem cell survival and differentiation (which 
will identify, among others, proteins that regulate lympho- 
hema topoiesis ) include, without limitation, those described in: 

10 Methylcellulose colony forming assays, Freshney, M.G. In Culture 
of Hematopoietic Ceils . R.I. Freshney, et al . eds .Vol pp. 2 65-2 68, 
Wiley-Liss, Inc., New York, NY. 1994 ; Hirayama et al . , Proc. Natl. 
Acad. Sci. USA 89 : 5907-5911, 1992; Primitive hematopoietic colony 
forming cells with high proliferative potential, McNiece, I.K. 

15 and Briddell, R.A. In Culture of Hematopoietic Cells. R.I. 
Freshney, et al . eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, 
NY. 1994; Neben et al., Experiment a 1 Hematology 2 2 : 3 53- 3 5 9 , 1994 ; 
Cobblestone area forming ceil assay, Ploemacher, R.E. In Culture 
of Hematopoietic Co Lis. R . : . Fresnney, et ^ . eas . Vo \ pp. 1-21, 

20 Wiley-L.iss, inc., New Y:rri, NY. 1994; Lone term bone marrow 
cultures m the presence of stromal cells, Spooncer, E . , Dexter, 
M. and Alien, T. In Culture of Hematopoietic Ceils . R.I. Freshney, 
et ai . eds . Vo 1 op. : C 3 - *: ~ 9 , Wiley-Liss , Inc., New York, NY . 1 994 ; 

F P . ' C 1 , W 1 y - L i s s , I r. :.; . , i j e v; 'Loir:, F i' . 1 994. 
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A protein of the present invention also may have utility 
in compositions used for bone, cartilage, tendon, ligament and/or 
nerve tissue growth or regeneration, as well as for wouna healing 
and tissue repair and replacement, and m the treatment of burns, 
5 incisions and ulcers. 

A protein of the present invention, whi:h induces cartilage 
and/cr bone growth in circumstances where bone is not normally 
formed, has application in the healing ct bone fractures and 
cartilage damage or defects in humans and other animals. Sucn 

10 a preparation employing a protein of the invention may have 
prophylactic use in closed as well as open fracture reduction and 
also in the improved fixation of artificial joints. De novo bone 
formation induced by an osteogenic agent contributes t: the repair 
of congenital, trauma induced, or oncologic resection induced 

15 craniofacial defects, and also is useful in cosmetic plastic 
surgery . 

A protein of this invent ion may also be used in the treatment 
of periodontal disease, and in other tooth repair processes. Such 
agents may provide an environment to a : : r o o * norio- f ormmc coils, 
20 stimulate growtr. o :. ioone- : c rmmg ceils c r :.ru;;ce differentiation 
of progenitors of bene- forming cells. A protein of the invention 
may also be useful in the treatment of osteoporosis or 
osteoarthritis, such as tnrcugn stimulation cf oone ana/or 
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be attributable to the prctein of the present invention is 
tendon/' I igament formation. A protein of the present invention, 
which induces t enaon/ I i gament- 1 1 ke tissue or other tissue 
formation in circumstances where such tissue is not normally 
5 formed, has application in the healing of tendon or ligament tears, 
deformities and ether tendon or ligament defects in humans and 
other animals. Such a preparation employing a 

tendon/ i igament-i i ke tissue inducing prctein may have 
prophylactic use in preventing damage to tendon or ligament tissue, 

10 as well as use in the improved fixation of tendon or ligament to 
bone or other tissues, and in repairing defects to tendon or 
ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to 
the repair of congenital, trauma induced, or other tendon or 

15 ligament defects of other origin, and is also useful in cosmetic 
plastic surgery for attachment or repair of tendons or ligaments. 
The compositions of the present invention may provide an 
environment to attract tendon or 1 1 gament - f orming ceils , 
s t imitate growt n o : tonacn- c- r . igament- :'c rmmg coils, induce 

20 d i f f er er; 1 i a t ic n c I progenitors ci tendon- or i i gament - i o truing 
cells, or induce growth of t enaon/ i igament ceils or progenitors 
ex vivo for return in vivo to effect tissue repair. The 
compositions or the invention may alsc no useful in one treatment 



: j e r 
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The protein cf the present invention may also be useful 
for proliferation cf neural cells and for regeneration cf nerve 
and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical. 
5 and traumatic disorders, which involve degeneration, death or 
trauma to neural cells or nerve tissue. More specifically, a 
protein may be used in the treatment of diseases of the peripheral 
nervous system, such as peripheral nerve injuries, peripheral 
neuropathy and localized neuropathies, and central nervous system 
10 diseases, such as Alzheimer's, Parkinson's disease, Huntington's 
disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome. 
Further conditions which may be treated in accordance with the 
present invention include mechanical and traumatic disorders, 
such as spinal cord disorders, head trauma and cerebrovascular 
15 diseases such as stroke. Peripheral neuropathies resulting from 
chemotherapy or other medical therapies may also be treatable 
using a protein cf the invention. 

Proteins of the invention may also be useful to promote 
oettor or raster oosure or ncn- nea 1 i ng wounds , including wi tnout 
20 limitation pressure ulcers, uicers associated with vascular 
insufficiency, surgical and traumatic wounas, and the like. 

It is expected that a protein of the present invention may 
also e x nibit act i v 1 1 y for a e n e r a t i c n c r r e a e n e r a 1 1 o n r: other 
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of the desired effects may be by mnibition or modulation of 
fibrotic scarring to allow normal tissue to regenerate. A protein 
of the invention may also exhibit angiogenic activity. 

A protein of the present invention may also be useful for 
5 gut protection or regeneration and treatment of lung or liver 
fibrosis, reperfusion injury in various tissues, and conditions 
resulting from systemic cytokine damage. 

A protein of the present invention may also be useful for 
promoting or inhibiting differentiation of tissues described 
10 above from precursor tissues or cells; or for inhibiting the growth 
of tissues described above. 

The activity of a protein of the invention may, among other 
means, be measured by the following methods: 

Assays for tissue generation activity include, without 
15 limitation, those described m: International Patent Publication 
No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. W095/G5846 (nerve, neuronal); International 
Patent Publication No. WO91/07491 (skin, endothelium ). 

Assays f o r wo u n o h e a 1 1 n a a c: t : v i t y include, witnout 
20 limitation, those described in: Winter, Epicerma^ Wound Healing, 
pps. 71-H2 (Maibach, HI ana Rovee, DT, eds . , , Year Book Medical 
Publishers, Inc., Chicagc , as modified by Eaalstem and Mertz, 
■J . 1 nve s t . Derma to : T ~ : 3 8 2 - 8 1 ■: " 97 8 ) . 
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hormone (FSH), while activins and are characterized by their 
anility to stimulate the release of follicle stimulating hormone 
(FSH i . Thus, a protein of the present invention, alone or in 
heterodimers with a member of the mhibm a family, may be useful 
5 as a contraceptive based on the ability of mhibms to decrease 
fertility in female mammals and decrease spermatogenesis in male 
mammals. Administration of sufficient amounts of other mhibms 
can induce infertility m tnese mammals. Alternatively, the 
protein of the invention, as a homodimer or as a heterodimer with 

10 other protein suounits of the mhibm-p group, may be useful as 
a fertility inducing therapeutic, based upon the ability of 
activin molecules in stimulating FSH release from cells of the 
anterior pituitary. See, for example, United States Patent 
4,798,885. A protein of the invention may also be useful for 

15 advancement of the onset of fertility in sexually immature mammals, 
so as to increase the lifetime reproductive performance of 
domestic animals such as cows, sheep and pigs. 

The activity of a protein of the invention may, among other 
means , i;c measured t y the :. _gw.:vj mo t noes : 

20 Assays for activm, :nhibm activity include, wit_ncut 

limitation, those described m: Vale ct al . , Endocrinology 
91 : 562-572, 1972 ; ting et a. . , Nature 321:7^9-782, 1 986; Vale et 
a_L., Nature 321:~~6-"9, Mason ot al . , Nature 31 6:659-663, 
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cells, including, for example, monocytes, fibroblasts, 
neutrophils, T-cells, mast cells, eosinophils, epithelial and/or 
endothelial ceils. Chemctactic ana cnemckmetic proteins can oe 
used to mobilize or attract a desired ceil population to a desired 
5 site of action. Chemctactic or cnemokinet i c proteins provide 
particular advantages in treatment of wounds and other trauma to 
tissues, as well as in treatment of localized infections. For 
example, attraction of lymphocytes, monocytes or neutrophils to 
tumors or sites of infection may result in improved immune 

10 responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a 
particular ceil population if it can stimulate, directly cr 
indirectly, the directed orientation or movement of such cell 
population. Preferably, the protein or peptide has the ability 

15 to directly stimulate directed movement of cells. Whether a 
particular protein has chemotactic activity for a population cf 
cells ::an be readily determined by employing such protein cr 
peptide in any Known assay fir ceil chemotaxis. 

The activity of a protein o :. the invention may, among other 

20 mean, be measureu ty the r:^cwi:.i metnoas: 

Assays for chemotactic activity which will identify 
proteins that induce or prevent chemotaxis ; consist of assays that 
measure the ability of a protein to induce the migration of ceils 
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Ed by J. E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Sheva:n, 
W.Srrober, Pub. Greene Publishing Associates and Wiley- 
Interscience (Chapter c.1.1, Measurement of alpha and beta 
C h emo kines 6.12.1-6.12.28; T a uo e o a 1 . J. Clin. Invest. 
5 25:1 370- 137 6, 1 995; Lmd et al. APMI5 103:140-1 46, 1995; Muller 
el al Eur. J. Immunol. 25: 1744-1~ 7 4 8 ; Gruber et al . J. of Immunol. 
1 52: 5860-5867, 1994 ; Johnston et al . J. of Immunol . 153: 1762-1 7 68, 
1994 . 

Hemostatic and Thrombolytic Activity 

10 A protein of the invention may also exhibit hemostatic or 

thrombolytic activity. As a result, such a protein is expected 
to be useful in treatment of various coagulation disorders 
( includingheredi t ar y disorders, such as hemophilias) or to 
enhance coagulation and otner hemostatic events in treating wounas 

15 resulting from trauma, surgery or other causes. A protein of toe 
invention may also be useful for dissolving or inhibiting 
formation of thromboses ana for treatment and prevention of 
conditions resulting therefrom ; such as, for example, infarction 
of cardiac and central nervous system veose.o • e . J . , cor .; • o o . . 

20 Trie activity c: a pr-jicor. o :. one invent^m may, among other 

means, roe measurea by the following methods: 

Assay for hemostatic ano tnromoo 1 y 1 1 o activity induce, 
without limitation, those described in: Pinoo et al., J. Clm. 
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A protein of the present invention may also demonstrate 
activity as receptors, receptor iiganas or inhibitors or agonists 
of receptor / I igana interactions. Examples or such receptors and 
ligands include, without limitation, cytokine receptors and their 
5 ligands, receptor kinases and their ligands, receptor 
phosphatases and their ligands, receptors involved in cell-ceil 
interactions and their ligands (including without limitation, 
cellular adhesion molecules (such as seiectms, mtegrms and 
their ligands; and receptor/ lig and pairs involved in antigen 

10 presentation, antigen recognition and development of cellular and 
humoral immune responses) . Receptors and ligands are also useful 
for screening of potential peptide or small molecule inhibitors 
of the relevant receptor / 1 igana interaction, A protein of the 
present invention (inducing, without limitation, fragments of 

15 receptors and ligands) may themselves be useful as inhibitors cf 
receptor/ ligand interactions. 

The activity of a protein cf the invention may, among other 
means, be measured by the following methods: 

Suitable assays f or recepior-hqana activity i nciuae 

20 without limitation those describee: in: Current i-rotocois m 
Immunology, Ed by J.E. Coiigan, A.M. Kruisbeek, D.H. Margulies, 
E.M. Shevach, W.Strober , Pur. Greene Publishing Associates and 
Wiley- Tnterscience Cnapter ".2b, Measurement of Cellular 
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175:59-68, 1994; Stir: e: ai., Cell 30:661-670, 1995. 

Anti-InfianmawO ^y A c z x v 1 t y 

Proteins of the present invention may also exmbi t 
anti -inflammatory activity. The an: i - mf 1 animator y activity may 
5 be achieved by providing a stimulus to ceils involved m the 
inflammatory response, by inhibiting or promoting cell-cell 
interactions (such as, for example, cell adhesion}, by inhibiting 
or promoting chemotaxis of cells involved in the inflammatory 
process , inhibiting or promoting cell extravasation, or by 

10 stimulating or suppressing production of other factors which more 
directly inhibit or promote an inflammatory response. Proteins 
exhibiting such activities can be used to treat inflammatory 
conditions including chronic or acute conditions), including 
without limitation inflammation associated with infection (such 

15 as septic shock, sepsis or systemic inflammatory response syndrome 
(SIRS)), ischemia-reper fusion injury, endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, nephritis, 
cytokine or chemokine- induced iuna injury, inflammatory bowel 
aisease, Crohn's disease or resulting from over product ion of 

20 /tokmes such as TN T F or LL~ \ . Proteins rf the invention may also 
be useful to treat anaphylaxis and hypersensitivity to an antigenic 
substance or material. 
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inhibit minor growth directly or indirectly isuch as, for example, 
via ADCC) . A protein may exhibit its turner inhibitory activity 
cy acting on tumor tissue or tumor precursor tissue, by inhibiting 
formation cf tissues necessary to support tumor growth (such as, 
5 for example, by inhibiting angiogenesis ) , by causing production 
of otner factors, agents or cell types which inhibit tumor growth, 
or by suppressing, eliminating or inhibiting factors, agents or 
cell t ype s wh i ch p r omo t e t 'Jino r g r o w t h 

Other Activities 

10 A protein of the invention may also exhibit one or more cf 

the following additional activities or effects: inhibiting the 
growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other 
parasites; effecting (suppressing or enhancing) bodily 

15 characteristics, including, without limitation, height, weight, 
hair color, eye color, skin, fat to lean ratio or other tissue 
pigmentation, or organ ::r body part size or snape ( such as, for 
example, breast augmentation or diminution, chancre ;n none form 
or shape = ; o f f e c i r. a r :.c rhythms v r car : cad::: cycle: or rhythms ; 

20 effecting the fertility or ma^e or female subjects; effecting the 
me t abo 1 1 sm, ca tabo 1 1 sm, a nab c 1 ism, processing, utilization, 
storage or e^immati on of dietary fat, lipid, protein, carbohydrate, 



ccanitive a reorders , i-r ro:: :. : nc ore r. i d^rr~ss i \ r p disorders 
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and viclen; behaviors; providing analgesic effects or ether pain 
reducing effects; promoting differentiation and growth of 
embryonic stem cells m lineages other than hematopoietic lineages; 
hormonal or endocrine activity; in the case of enzymes, ccrrectmq 
5 deficiencies of the enzyme and treating deficiency-related 
diseases; treatment of hyperprol if erative disorders (sucn as, for 
example, psoriasis); immunoglobulin-like activity (such as, for 
example, the ability tc bind antigens or complement); and tne 
ability tc act as an antigen in a vaccine composition to raise an 
10 immune response against sucn protein or another material or entity 
which is cross-reactive with sucn protein. 



Examples 

The present invention is embodied m more detail by the 
15 following examples, but this embodiment is not intended to 
restrict the present invention. The basic operations and tne 
enzyme reactions with regard to the DMA recombination are cameo 
out according tc the literature f ''Molecular Clonma. A Laboratory 
Manual", Colo Sprino iiarccr laboratory, " 9 3 ? ] . Unless ccherwise 
20 stated, restrictive enzymes ana a variety of modification enzymes 
t j be used were those available from TAKARA 5HUZC. The 
manu fazturer'c instructions were ;;sea for the buffer eompc s : t ions 




WO 99/18203 39 PCT/JP98/04475 

stimulated by phorbol ester, tissues of stomach cancer delivered 
by the operation, and the liver were used for human cells to extract 
mRNAs . The cell line was incubated by a conventional procedure. 

After about 1 g of the human cells was homogenized in 2C 
5 mi of a 5.5 M guanidmium thiocyanate solution, a total mRNA was 
prepared according to trie literature [Okayama, H. et ai . , "Method 
in Enzymoiogy", Vol. 164, Academic Press, 1987], This was 
subjected to chromatography on oiigo (dT) -cellulose column washed 
with a 20 mM Tr is-hydrochi oride buffer sciution (pH 7.6;, 0.5 M 

10 NaCl, and 1 mM EDTA to obtain a poly (A)" RNA according to the 
above-aescribed literature. 
(2) Construction of cDNA Library 

Ten micrograms of the above-mentioned poly (A)' RNA were 
dissolved in a 100 mM Tris-hydrochior ide buffer solution (pH 8) , 

15 one unit of an RNase-free, bacterial alkaline phosphatase was 
added, and the reaction was run at 37'C for one hour. After the 
reaction solution was subjected to phenol extraction, followed 
by ethanol precipitation, the resulting pellet was dissolved in 
a solution containing o 0 mM sodium acetate ; pH 6; , 1 mM E1 ; TA, u.l 

20 T-mercaptcethanci , ana v . oT Triton >. - i . . . Tnereoo was aaded one 
unit cf a tobacco-origin acid pyrophosphatase (Epicentre 
Technologies) and a total 100 (.il volume of the resulting mixture 
was r e a c t e d at 2" C i o r o n e h our. After the reaction soiuti o n was 
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RNA ci igonuc iec tide i 5 ' -dG-dG-dG-dG-dA-cLA-dl-dT-dC-dG-dA-G-G- 
A- 3 ' ■ were dissolved in a sDiurion containing 50 mM T r i s - 
hydrochloride naffer solution (pK 7.5;, 0.5 mM ATP, 5 inM MgCi-, 
10 mM 2-mercaptoethanci , and 2 5., polyethylene glycol, whereto was 
5 added 5 0 units of T4RNA iigase and a total 30 |il vc lume of the 
resulting mixture was reacted at 20^C for 12 hours. After the 
reaction sc iut l on was sub j ected tc pheno ^ extraction, f ol lowed 
by ethanoi precipitation, the resulting pellet was dissolved in 
water to obtain a chimeric-: li go -capped poly (A) ' RNA. 

10 After digestion c f vector pKAl ■; Japanese Patent Kcka i 

Publication No. 1992-117292) developed ty the present inventors 
with Kpnl , about 60 dT tails were added using a terminal transferase 
A vector primer tc be used below was prepared by digestion of this 
product with EcoRV to remove a dT tail at one side. 

15 After 6 ^g of the previously-prepared chimenc-cligo- 

capped poly (A)' RNA was annealed with 1.2 \xq of the vector primer, 
the resulting product was dissolved in a solution containing 50 
mM Tr ls-hydrochic ride buffer solution ipH 8.3), "5 mM KCi, :i mM 
MgCl , 13 mM d i t h : o t are i t c . , and :.25 mM dMTl ioATP - dCTP * aGTP 

20 uTTP ; , 200 units of a reverse transcriptase ^GIBCG-BRO, were 

added, and the reaction m a total 2 0 (il volume was run at 4 2'C 
for one hour. After the reaction solution was subjected to phenol 
extraction, followed by r.thancl proc : citation, the resulting 

a n 1 mM t n i c t n r e i t o ^ . Ooer^i,.. w e r •„ : i uue c 1 • units .. : P.ooR' 
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37"C for one hour. After the reaction solution was subjected to 
phenol extraction, followed by ethanoi precipitation, the 
resulting pellet was dissolved m a solution containing 20 mM 
Tr i s -hydrochloride buffer solution (pH 7.5;, 1 00 mM KCi , 4 mM MgCl-, , 
5 10 mM (NH.) .SO,,, and 50 (ig/ml of the bovine serum albumin. Thereto 
were added 60 units of an Escherichia coll DNA iigase and the 
resulting mixture was reacted at 1 6"C for 16 hours. To the reaction 
solution were added 2 |il of 2 mM dNTP, 4 units of Escherichia coli 
DNA polymerase I, and 0.1 unit of Escherichia coli RNase K and 

10 the resulting mixture was reacted at 12'C for one hour and then 
at 22"C for one hour. 

Next, the cDNA-synthesis reaction solution was used for 
transformation cf Escherichia cell DH12S (GIBCO-BRL) . The 
transformation was carried out by the e lectroporation method. A 

15 portion of the transf ormant was sprayed on the 2xYT agar culture 
medium containing 100 jag/ml ampicillm and the mixture was 
incubated at 37T1 overnight. A colony formed on the agar medium 
was picked up at random and inoculated on 2 ml. of tne 2xYT culture 
medium containing 100 ng/'ml ampioi^im. Aft, or rricuDutien at 37 C 

20 overnight, tne culture mixture was ceritriiuqea to sepcirate tne 
myceiia, from which a plasma DNA was prepared by the alkaline 
lysis method . The pi asm id DNA was sub] ec ted to double digestion 
wi th EcoR 1 and No 1 1 , foliowea by v . c agarose gel e i ec t r opno r es i s , 



carried out : y coono an MIj. universal p timer -abeleu vut. 
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and then the product was examined with a fluorescent DNA sequencer 
(Applied Biosystems) to determine an about: 400-bp base sequence 
at the 5' -terminus of the cDNA. The sequence data were filed as 
the homo/protein cDNA bank database. 
5 (3) Selection of cDNAs Encoding Proteins Having Transmembrane 
Domains 

A base sequence registered in the homo/protein cDNA bank 
was converted to three frames of ammo acia sequences and the 
presence or absence of an open reading frame (ORF) beginning from 

10 the initiation rodon was examined. Then, the selection was made 
for the presence of a signal sequence that is characteristic to 
a secretory protein at the N-ternmus of the portion encoded by 
the ORF. These clones were sequenced from the both 5' and 3' 
directions by the use of the deletion method using exonuclease 

15 III to determine the whole base sequence. The 
hydrophobic i ty /hydrophi 1 i city profiles were obtained for 
proteins encoded by the ORF by the Kyte-Dooii ttie method [Kyte, 
JO * Doolittle, R . F . , J.Moi.BioI. 157: 105-132 (1982)] to examine 
t he presence or absence o t : i oyer op hen o region. .! n t r: e case in 

20 wnicn tnere is a nyur ophobi o region o t a putative t ransmembrane 
■aomairi in the ammo acid sequence <of an encoded protein, this 
pr j te m was z udqed as a membrane protein . 

;4; Functional Verification c :. Secretorv 2 i ana . Sequence or 
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candidate obtained in the above-mentioned steps functions as a 
secretory signal sequence. First, the piasmid containing the 
target cDNA was cleaved at an appropriate restriction enzyme site 
existing at the downstream of the portion expected for encoding 
5 the secretory siqnal sequence. In the case in which this 
restriction site was a protruding terminus, the site was 
blunt-ended by the Klenow treatment or treatment with the 
mung-bean nuclease. Digestion with Hindlll was further carried 
out and a DMA fragment containing the SV4 0 promoter and a cDNA 

10 encoding the secretory signal sequence at the downstream of the 
promoter was separated by agarose gel electrophoresis. The 
resulting fragment was l nserted between Hind III in pSSD3 
( DDB J/EMBL/GenBank Registration No. AB007632) and a restriction 
enzyme site selected so as to match with the urokinase-codmg frame, 

15 thereby constructing a vector expressing a fusion protein of the 
secretory signal sequence of the target cDNA and the urokinase 
protease domain . 

After Escherz cn.ia col i t nos t : JK 1 C ° bearing the 
fusicn-prctcir: expression vector was mcubatea at • " C for ^ hours 

20 m 1 mi or tne . xY : culture medium containing 10 0 jig/n- of 
ampici 1 1 in , the helper phage K13K07 '50/; L was added and the 
incubation was continued at 7^ C overnight . A supernatant 
separated r y c e n t r i f u g a 1 1 c n underwent orecititati o n w i t h 
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pSSD3 ana from the vector pKAl-U?A ccnrainina a full-length cDNA 
of urokinase [ Yokoyama-Kcbayashi , M. et a;. , Gene 163: 193-196 
v 1995 ; ] . 

The culture cells originating from the simian kidney, COS7, 
5 were incubated at 37 l 'C in the presence of 5 CO. in the E>uibecco's 
modified Eagle's culture medium (DMEM) containing 10 n . fetal calf 
albumin, into a 6-well plate (IJunc Inc., 3 cm in the well diameter) 
were inoculated 1 X 10" COS7 cells and incubation was carried out 
at 37X3 for 22 hours in the presence of 5 7 CO,. After the culture 

10 medium was removed, the ce^i surface was washed with a phosphate 
buffer solution and then washed again with DMEM containing 50 mM 
Tris-hydrochloric acia (pH 7.5; -TDMEM). To the resulting cells 
was added a suspension of 1 \il of the single-stranded phage 
suspension, 0.6 ml of the DMEM culture medium, and 3 p.1 of 

15 TRANSFECTAM 7 '" 1 (IBF Inc.; and the resulting mixture was incubated 
at 3 7°C for 3 hours in the presence cf 57 CO . After the sample 
solution was removed, the cell surface was washed with TDMEM, 2 
ml per well of DMEM containing 10 fetal calf albumin was added, 

and the incuoa t ion Was carrier; xh at 3 " ( ' i c r _ aays m t ne p r esen so 
20 -f i c: . 

To 10 mi of 20 mM phosphate buffer solution ipK 7.4) 
containing 2 bovine fibrmoaen ;X:lcs Inc., 0.5 aaarcse, and 

1 mM calcium, chloride wer e aaaed : ■_* uni t s o f human thrombin ■ Mc th i da 
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37~C for 15 hours. In the case in which a clear circle appears on 
the fibrin plate, it is judged that the 'z DNA fragment codes for 
the ammo acid sequence functioning as a secretory signal sequence . 
On the other hand, in case in which a clear circle is not formed, 
5 the cells were washed well, then the fibrin sheet was placed on 
the cells, and incubation was carried cut at 3 7X1 for 15 hours. 
In case in which a clear portion is formed on the fibrin sheet, 
it indicates that the urokinase activity was expressed on the cell 
surface. In other words, the cDNA fragment is judged to code for 

10 the transmembrane domains. 

(5) Protein Synthesis by In Vitro Translation 

The piasmid vector bearing the cDNA of the present invention 
was used for in vitro transcription/ translation with a T.T rabbit 
reticulocyte lysate kit (Fromega) . In this case, [ "'S ] methionine 

15 was added to label the expression product with a radioisotope. 
Each of the reactions was carried out according to the protocols 
attached to the kit. Two micrograms of the piasmid was reacted 
at 30'C for 90 minutes in a total 25 (a I volume of the reaction 
solution contain in a 11.5 ul :f T.T rabbit reticulocyte lysate, 0.5 

20 ui c: a buffer solution .attacnea to rut., _ ur or an ammo acid 
mixture (methionine- f ree ; , 5 fil of [' 5 ] methionine iAmershami 
(0.3"? MBq/|il), 0.5 fal of 77RNA polymerase, and 20 U of RNasm. 
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electrophoresis. The molecular weight of the translation product 
was determined by carrying out the autoradiography. 
( 6 ) Expression h y CCS 7 

Escherichia cell bearing the expression vector of the 
5 protein of the present invention was infected with helper phage 
M13K07 and single-stranded phage particles were obtained by the 
above-mentioned procedure. The thus-obtained phage was used for 
introducing each expression vector in the culture cells 
originating from the simian kidney, COS7 . After incubation at 37'C 

10 for 2 days m the presence of 5 v. CO., the incubation was continued 
for one hour in the culture medium containing [ <: S ] cystine or 
[ "' 'S ] methionine. Collection and dissolution of the cells, followed 
by subjecting to SDS-PAGE, allowed to observe the presence of a 
band corresponding to the expression product of each protein, on 

15 the membrane fraction which did not exist in the COS7 cells. For 
instance, the molecular weights of HP01498, HP01565, HPC1737, 
HP01 0435 and HP010495 were respectively 20 kDa, 13 kDa, 52 kDa, 
: 3 kDa and 2 0 kE'a . 
■, 7 ,. Cicne Examples 

20 ■ HPC1244- iSequence Net . 11, ana 21: 

Determination cf the whole base sequence of the cDNA insert 
of clone HPO 1 2 4 4 obtained f rem cDNA. libraries of human s tcmach 
laricer revealed the structure consisting of 
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Figure 1 depicts the hydrophobici ty/hydrophilicity profile, 
obtained by the Kyte-Dooli title method, of the present protein. 
In vitro translation resulted m formation of a translation 
product of 14 kDa that was almost consistent with the molecular 
5 weight of 12, 911 predicted from the ORF . 

The search of the protein data base by using the amino acid 
sequence of the present protein revealed that the protein was 
analogous to the chicken stem cell antigen 2 (GenBank Accession 
No . L34 554 ) . Table 2 shows the comparison of the amino acid sequence 

10 between the human protein of the present invention (HP) and the 
chicken stem cell antigen 2 (GG) . Therein, the marks of -, *, and . 
represent a gap, an amino acid residue identical with the protein 
of the present invention, and an amino acid residue analogous to 
the protein of the present invention, respectively. The both 

15 proteins possessed a homology of 33.9V. in the entire region. 

Table 2 

HS MKAVLLAIXMAGLALQPGTAL^ 
20 *** *. *. * * * *. *. **. ..**.** _*__*_**_ * 

GG MKARJ : AVLAA\Hi:VIHMHTU 

HS i;r-VISK(;CSLNCV[J[JSg[)YYV(iKK\ITCCirri)LC\AS( J AlL\[.gPAAAII.Al —lpalgl 
****** * ***, *** ** * # *** * 

GG SGQS I SKGCSPVCPSAG I \LG 1 AAASVYCCDSFLCN I SGSSSVKASYA VLALG I LVSFVY 
25 HS LLWGPGQL 
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sequences that possessed a ncmcicgy of 90c or more (for example, 
Accession No. AA476643) in EST, but many sequences were nit 
distinct and the same ORF as that m the present cDNA was not found. 
<H?01496> (Sequence Nos. 2, 12, and 23) 
5 Determination of the whole base sequence of the cDNA insert 

of clone H PC* 14 9 8 obtained f r o in c DMA libraries of human stomach 
cancer revealed the structure consisting of a 227-bp 5'- 
nontransla tion region, a 663-bp ORF, and a 389-bp> 3'- 
nontranslaticn region. The ORF codes for a protein consisting of 

10 220 amino acid residues and there existed four transmembrane 
domains. Figure 2 depicts the hydrophobic! ty/hydrophilicity 
profile, obtained by the Kyte-Doolittle method, of the present 
protein. In vitro translation resulted in formation of a 
translation product of 22 kDa that was almost consistent with the 

15 molecular weight of 23,318 predicted from the ORF. 

The search of the protein data base by using the ammo acid 
sequence of the present protein revealed that the protein was 
analogous to the rat protein RVP1 (N3P..F Accession Nc . A39484: . 
Tab! o snows the compar i sen :• f tne acme acid sequence ootween 

20 t n e nunian protein or: the present invention ( HI' .• ana t h e rat protein 
RVP1 (RN) . Therein, the marks of -, *, and . represent a gap, an 
amino acid residue identical with the protein of the present 
invention, and an ammo acia residue analogous to the protein of 
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Table H 

HS MSMGUilTGTALAVLGWLGTIVCCAU^MWRVSAFIGSNI I TSQN I WEGLWMNCVVQSTGQ 
******* ****************** # *** t * t ******** ****** 

5 RN MSMSLE I TGTSLAVLGWLCT I VCCALPMWRVSAF I GSS 1 1 TAQI TWEGLWMNC-VQSTGQ 

f IS MQCKVYDSLLALPQDLQAARAL I VVA I LLAAFGLLVALVGAQCTNCVQDDTAKAK J T I VA 
**** t ******************** t *********************** t ********** 

R\ MQCKMYDSLLALPQDLQAARAL I VVS I LLAAFGLLVALVGAQCTNCVQDETAKAK I T I VA 

HS GVLFLLAALLTLVPVSWSANT 1 1 RDFYNPVVPfiAOKREMGAGLYVGWAAAALQLLGGALL 
10 ******** # ********************_ ********** t ******************* 

RN GVLFLLAAVI1FLVPVSWSANTI I RDKYNPLVPEAQKREMGTG] . YVGWAAAALQLLGGALL 
IIS CCSCPPREKKYTATKVVYSAPRSTGPGASLGTGYDRKDYV 

******** ^c* # m **_ _ ********** t ^ ** t **** 

RN CCSCPPRE-KYAPTKI LYSAPRSTGPGTGTGTAYDRKTTSERPGARTPHUHHYQPSMYPT 

15 

Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 901 or more (for example, 

20 Accession No. H72008) in EST, but many sequences were not distinct 
and the same OR F as that the presen: cDNA was not found. 

The rat protein RV F ] is one ci momnrane proteins which are 
induced by androaen withdrawal ana apcptosis :n the rat ventral 
prostate [Briehl, M. M . et al., MoT. Endocrinol, 5: 1381-1388 

25 !1991; ; . Accordingly, the present protein is considered to piav 
an important role in the signal transa;; it ion that is associated 
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cancer revealed the structure consisting of a 62-bp 5'- 
nontransiat ion region, a 246-bp ORF, and a 527-br 3'- 
nontranslat icn region. The ORF cedes for a protein consisting of 
8 I amino acid resiaues and there existed two transmembrane domains . 
5 Figure 3 depicts the hydrophcbicicy/hydrophilicity profile, 
obtained by the Kyte-E^ool i tt le method, of the present protein. 
In vitro translation resulted in formation of a translation 
product of 10 kDa that was almost consistent with the molecular 
weight of 9,374 predicted from the ORF. 

10 The search of the protein data base using the amino acid 

sequence of the present protein has revealed the presence of 
sequences that were analogous to the nematode putative protein 
F49C12.13 (GenBank Accession No. Z68227). Table 4 shows the 
comparison of the amino acid sequence between the human protein 

15 of the present invention (H?) and the nematode putative protein 
F49C12.I3 (CE) . Therein, the marks of-, + , and. represent a gap, 
an amino acid residue identical with the protein of the present 
invention, and an ammo acid residue analogous to the protein cf 
the present invention, respectively. The bott proteins oossessea 

20 a homology of 47.4 m tfto entire reaion. 
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Table 4 

US MAYHGLIVPL 1 VMSVFWGFVGPLVPWFIPKGPNRGVI I TMLVTCSVCCYLFWt 

5 CE MCNFSYFQLQMG 1 L I PLVSVSAFWA 1 1 GFGGPW I VPKGPNRG 1 1 QLMI IMTAVCCWMFWI 
[IS I A I LAULNPLFGPQLKNET I WYLKYI IWP 

CE MVFLi 1QLNPL I GPQINVKT I RWI SEKWGDAPNV I \\ 

10 

furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90v- or more (for example, 
Accession No. N57319) mEST, but, since they are partial sequences, 

15 it can not be judged whether or not any of these sequences codes 
for the same protein as the protein of the present invention. 
<HP01606> (Sequence Nos . 4, 14, and 27) 

Determination of the whole base sequence of the cDNA insert 
of clone HP01606 obtained from cDNA libraries of human stomach 

20 cancer revealed the structure consisting of a 124-bp 5' - 
nont r ans lat ion reaic:., .:; 9 0 r-np ZRY , ana a 2 2 r - bp ' - 
ncnt ran slot :on region. The : - ,;:oc5 ::r a pro tear, consisting or 
301 amino acid residues and there existed seven transmembrane 
domains. Figure 4 depicts the hydrophobi ci t y/hydrophi 1 i c i t y 

25 profile, obtained by the r'y t e - Dooi i 1 1 1 e method, c f the present 
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sequence cf the present protein has revealed the presence of 
sequences that were anaioaous tc the nematode putative protein 
F13H11.9 (GenBank Accession No. A.FGG3389) . Table b shows the 
comparison of the amino acid sequence between the human protein 
5 cf the present invention (H?) and the nematode putative protein 
F13H11.9 (C£! . Therein, the marks of -, * , and . represent a gap, 
an amino acid residue identical with the protein of the present 
invention, and an amino acid residue analogous to the protein of 
the present invention, respectively. The both proteins possessed 
10 a homology of 45.1 in the region of 195 amino acid residues at 
the C-termmal side. 

Table 5 

HS MLALRVARGSWGALRGAAWAPGTRPSKRRACWALLPPVPCCLGCLAERWRLRPAALGLRL 

15 

CE MIVTSMFR 
I IS PG 1 GQRNI 1CSGAGKAAPRPAAGAGAAAL APGGQWGPASTPSLYF.NPWT I PNMLSMTR I GL 

CE G I ACRCELQLLLTPRRMLRNFSSLEQKQSPK I ESLPPEERGKYKVA-T I PNAICTAR 1 AA 
20 HS APVI.GYL 1 1 EEDFN I ALGVF ALAG1.TDI.LUGF I ARNWANQRSALGSALDPLADK 1 L1SI1. 

i.T; TPl.IGYlATQHNRPAFVirTVAGATI.il l.[)GF I AR\VIH;QKSLLGS\T.!)I A\ADK!.1. 1 STM 
IIS YYSLTYADLIPYPLiYM I I SRIJV.V1LI AAVI : YVRYRTLPTPRT[.AKYI : \PCYATARLKPTI ; 

25 CE FI TMTYAGLIPLP1.TSVV1 LRDICLIGGGFYKRYQVMSPPYSLSRFFN'PQVSSMQVVPTM 
US i SKVNTAVQ1.1 1.VAASl.AAPVFXYADSI Y-- l.gli.WCFTAFTTAASAYSYYHYGRKTVQV 
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sequences of the present cDNA has revealed the presence of 
sequences that possessed a homology of 90" or more (for example, 
Accession N : o . C16798) in EST, but many sequences were not distinct 
and the same ORF as that in the present cDNA was not found. 
5 <HP01737> (Sequence Nos. 5, 15, and 29) 

Determination of the whole base sequence of the cDNA insert 
of clone HP01737 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting of a 21-bp 5'- 
nontranslat ion region, a 1152-bp ORF, and a 132-bp 3'- 

10 nontranslat ion region. The ORF codes for a protein consisting of 
383 amino acid residues and there existed two transmembrane 
domains. Figure 5 depicts the hydrophobicity/hydrophilicity 
profile, obtained by the Kyte-Doolittle method, of the present 
protein. In vitro translation resulted in formation of a 

15 translation product of 45 kDa that was almost consistent with the 
molecular weight of 43,222 predicted from the ORF. 

The search of the protein data base using the amino acid 
sequence of the present protein has revealed the presence of 
sequences that were analogous to the nematode putative protein 

20 K09E9.2 • • ;enban k Accession No. 179cG2; . Tabm snows tne 

comparison of the amino acid sequence between the human protein 
of the present invention (HP) and the nematode putative protein 
K09E9.2 (CE; . Therein, the mar -is oi -, *, and . represent a gap, 

tne present invention, r e s p e 1 1 ve : y . T h e o o t n pre t em s r; o s s e s s e i 
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the C-terminai side. 

Table 6 



HS MEALGKLKQFDAYPKTLEDFRVKTCGGATVT I VSGLLMLLLFLSELQYYLTTEVHPELYV 

CE MSLLWSLKHFDAYRKPMDDFRVKTI.SGGI.VTLIATIAIVLLIVLETKOFLSTEVLEHLFV 

HS D-KSRGDKLKINIDVI.FPIfMPCAYESIDAMDVAGEQQLDVEHNLFKQRLDKUGlPVSSEA 

CE DS TTSDERVH I EFD I TFTKEPCNF I TVDVMDVSSEAQEN I NDD I YRLRLDPEGRN I SESA 

10 US ERUELGKVEVTVFDPDSLDPDRCESCYGAEAEDIKCCNTCEDVREAYRRRGWAFKN'PDTI 

CE QKIEI NQNKTSVETTDV I QEVKCGSCYGAAADG I -CCNTCDDVKSAYAVKGWQV-N I EEV 

IIS EOCRREGFSQKMQEOK\liGCgVYGI : LEVNKVAGNFHFAPGKS!'OQSHVIIVHDLOS! ; GLDN 

15 CE EQCKNDKWVKEFNEHKNEGCRVYGTVKVAKVAGNFHLAPGDPHQAMRSUVHDLHNLDPVK 

HS INMTHYIQHLSFGEDYPG 1 VNPLDHTNVTAPQASMMFQYFVKVVPTVYMKVDGEVLRTNQ 

CE FDASHTVNHVSFGKSFPGKNYPLDGKVNTDNRGGIMYQYYVKVVPTRYDYLDGRVDQSHQ 

HS FSVTRHEKVANGLLGDQGLPGVFVLYELSPMMVKLTEKHRSFTHFI JGVCAI IGGMFTVA 

CE FSVTTHKK— ULGFRQSGI.PGFFLQYEFSPLMVQYEF.l^RQSFASFLVSLCA 1 VGGVFAMA 

I IS Gl. I DSL r YHSARA I QKK 1 01 .GKTT 

CE QI.VI) I T I YHSSRYMKSR I AGGKI .1 

25 



Furthermore, the search cf the GenEar.k using the base 
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<HPCI9 62> (Sequence Nos . c, 16, and 31) 

Determination of the whole case sequence cf the cDNA insert 
of clone HF01962 obtained from cDNA libraries cf human liver 
revealed the structure consisting of a 75-bp 5 ' -nontrans lation 
5 region, a 600-bp ORF, ana a 226-bp 3 ' -nontransiat ion region. The 
ORF ccaes for a protein consisting of 199 amino acid residues and 
there existed at least three t r ansmembrane domains. Figure 6 
depicts the hydrophobic! ty/hydrcphi 1 icity profile, obtained by 
the Kyte-Dooli tt le method, of the present protein . In vitro 

10 translation resulted in formation of a translation product of 21 
kDa tnat was almost consistent with the molecular weight cf 22, 134 
predicted from the ORF. 

The search of the protein data base using the amino acid 
sequence of the present protein has revealed the presence of 

15 sequences that were analogous to a rat phospha t idylethanolamine 
M-methyl transferase (SWISS-PROT Accession No. Q08388). Table 7 
shows the comparison cf the ammo acid sequence between the human 
protein o: the present invention lit and the rat 
phospnat i dyi ethane 1 amino X-rre thy- t rans fo rase . RX . . Therein, the 

20 marks o f - , * , ana . represent a gap, an ammo ac : d r e s iaue laen t i ca 1 
with the protein of the present invention, aria an amino acia residue 
analogous to the protein of the present invention, respectively. 
The roth proteins possesseo a homo icoy of - , . b .: n trie entire 
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Table < 



MS MTRLUIYVDPLDPSFVAAV ITITFNI'I.YWNVVARWEMKTRKLSl^AKGSf'YLACYSI.SVTl 
. . ******* , *******_ **_ ****_ ********_ _ ******************_ _ * 

5 R\ SWLLGYVDPTE( , SI ; VAAVLTIVFN'P1.FW\VVARWEQRTRKLSRAFGSPYLACYSLGSI I 
MS IJJA ! FLRSJIC! : TQAMLSQPRj\1FSLDTPAAYSLGLALLGFGVVI.VLSSFFALGFAGTFFGD 
****. ********** ***. **, **. . . * ******* *_ *_ ***** p ****. ****** 

RN LLLXILRSMC[ ; TQMMS0I , KMEG1J)SMT]YFIXLALLC.WGLVFVLSSFYALGFTGTFLGD 
MS YFCJLKEARVTVFPFN'ILDNPMYWGSTANYLGWAIMIIASPTGLLLTVLVALTYJVALI.YE 
10 *******_ *** ***_ _ *****************_ ****************_ *_ ****. * 

RN YFGIEKESRVTTFPFSVFDNPMYWGSrA\YLGWALMMASPTGLLLTVLVALVYVVALFFE 
IIS EPFTAF I YRQKASGS1IKRS 

RN EPPTAEIYRRKATRLHKRS 

15 



Furthermore, the search of the GenBank using the base 
sequences of the present cDNA has revealed the presence of 
sequences that possessed a Homology of 90?, or more and contained 

20 an initiation codon (tor example, Accession No. H83024) in EST , 
but many sequences were net distinct and the same ORF as that in 
tne present cDNA wus not :ound. 

The rat pne sphat i dy_ c than: .am: no n-methyi t rans f erase is 
a membrane protein which is associated with the biosynthesis of 

25 phospnat idyiethanoiamine [Cui, Z . et ai., J. Bici . Cnem. 2 66: 
1 665b- 1 e663 -;i 993i j . The present protean it considered to be a 
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Determination of the whole base sequence of the cDNA insert 
of clone HP10435 obtained from cDNA libraries of human stomach 
cancer revealed the structure consisting of an 6-bp r'- 
nontransiat ion region, a 690-bp ORF, and a 207-bp 5'- 
5 nontranslat ion region. The ORF cedes for a protein consisting of 
229 amino acid residues and tnere existed one transmembrane domain 
each at the N-terminus and at the C- terminus . Figure 7 depicts 
the hydrophobici ty/hydrophilicity profile, obtained by tne 
Kyte-Doolittle method, of the present protein. Introduction of 

10 an expression vector, wherein the Hindlll-Ball fragment 
containing a cDNA portion coding for the N-termmal 109 amino acid 
residues of the present protein was inserted into the 
Hindll I-EcoRV site of pSSDI- , into the COS 7 cells revealed the 
urokinase activity on the cell surface to indicate that the present 

15 protein remains in the membrane. In vitrc translation resulted 
in formation of a translation product of 24 kDa that was almost 
consistent with the molecular weight of 24, 688 predicted from the 
ORF . 

The search or tne protein data oase using tne amino acid 
20 sequence of the present protein has not rove-aied the presence of 
any known protein having an analogy, /vise, the search of the GenBank 
using the base sequences of the present cDNA has revealed the 
r. resence of scauerices that posses sea a homology of 90- or more 
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Determination cf the whole base sequence of the cDNA insert 
of clone H PI 0 479 obtained from cDNA libraries cf the human lymphoma 
U93 7 re ve axed the structure consisting of a 3 8 -bp 5' - 
nont ranslat ion region, a 537-bp ORE, ana a 266-bp 3'- 
5 nontranslat ion region. Tne ORF coaes fcr a protein consisting of 
178 ammo acid residues and there existed a signal-like sequence 
at the N-terminus and one transmembrane domain at the C-terminus. 
Figure 3 depicts the hydrophobicity/hydrophilicity profile, 
obtained by the Kyte-Docl ittle method, of the present protein. 

10 Introduction cf an expression vector, wherein the Hindi 1 1 -Ban! I 
(blunt-ended by treatment with T4DNA polymerase) fragment 
containing a cDNA portion coding for the N-terminal 45 amino acid 
residues of the present protein was inserted into the Hindlll-Smai 
site of pSSD3, into the COS7 cells revealed the urokinase activity 

15 in the culture medium to indicate that the present protein is the 
type-T membrane protein. in vitro translation resulted in 
formation of a translation product of 33 kDa that was larger than 
the molecular weight of 19, 453 predicted from the OFF. Application 
of the >-3,-\) rum, a method l z r predicting trio cleavage site 

20 in the secretory cianal sequence, allows to expect mat tne 
maturation protein starts from giutamme at position 22. 

The search of the protein data base using the amino acid 
sequence of tne t resent protein has reveaied the presence of 

or the ammo a :; i d sequence net we en me n urn an pre tern c: :: n e present 
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Therein, the marks of -, ~, and . represent a gap, an amino acid 
residue identical with the protein of the present invention, and 
an amino acid residue analogous to the protein of the present 
invention, respectively. The both proteins possessed a homology 
5 of 4 8.1'.; in the entire region. 



Table X 



HS MSPSGRLCLLT I VOL I LPTRGQTLKDTTSSSSADST I MD I QVPTRAPDAVYTELQPTSPT 

MM MSLSSRLCLLT I VAL I LPSRGQTPKKPTS I FTADQTSATTRDNVPDPDOTSPGVQTTPL I 
US PTWPADF;rPQ--POTQTQQLPG-rDGPLVTDPETHKSTKAAHPTDDTTTLSERPSPSTDV 
* * . **. ... *. **. . *. *. * * ... 

MM WTRKKATGSQTAAOTETQQLTKMATSN'PVSDPGPHTSSKKGTP AVSR IEPLSPSKNF 

15 HS QTDPQTLKPSGPHI-DDPFFYDEHTLRKRGLLVAAVLFITGI 1 1 LTSGKCRQLSRLCRNHC 
. . . . * . . *. . **. **. . * #. 

MM MPPSYIEHPLDSNENNPI : YYDDTTLRKRGLLVAAVLFITG 1 1 ILTSGKCRQLSQFCLNRH 
HS R 
* 

20 MM R 



Furthermore, the search : f - n • t-enaank csma trie base 
s e a u e n o e s c f t h e pre s e n t c ION A r \ a o r o v e ale d t h e presence or 
25 sequences that possessed a homology of 90 or more (for example, 
Accession No. AA296696' in EST, but, since they are oartiai 
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NIK3T3 fibroblast ceils and has been considered to play an 
important role m the ceil cycle and prol i f erat ion [Fu, X. et ai., 
Mol. Cell. Biol. 17: 1503-1512 (1997)]. 
<:HP10481> Sequence Nos. 9, 19, and 37) 
5 Determination of the whole base sequence of the cDNA insert 

of clone HP104 8 1 obtained from cDNA 1 ibraries of the human lymphoma 
U937 revealed the structure consisting of a 104-bp 5'- 
nontranslation region, a 1332-bp ORF, and a II: -bp 3'- 
nontransiation region. The ORF codes for a protein consisting of 

10 443 ammo acid residues ana there existed one transmembrane domain 
at the N-termmus. Figure 9 depicts the 

hydrophobicity/hydrophilicity profile, obtained by the Kyte- 
Doolittle method, of the present protein. Introduction of an 
expression vector, wherein the Hindi I I-Pvul I fragment containing 

15 a cDNA portion coding for the N-termmal 148 amino acid residues 
of the present protein was inserted into the Hindi I I-EcoRV site 
of pSSD3, into the COS7 cells revealed the urokinase activity on 
the cell surface to indicate that the present protein is the type-II 
rremcrane protein, in vitro translation resulted m formation of 

20 a translation proauct of 11 /:ba tnat was almcst consistent v;itn 
the molecular weight of 51,145 predicted from the ORF. 

The search of the protein data base using the ammo acid 
sequence of the present protein has not revealed the presence or 
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sequences was shorter than the present cDNAs and was not founa 
tc contain the initiation coaon. 
<HP10495> (Sequence Nos . 1 ': , 20, and 39} 

Determination of the whole base sequence of the cDNA insert 
5 of clone HP10495 obtained from cDNA libraries of human stomach 
cancer reveal ed the structure consisting of a 6 2 -bp 5' - 
nont ranslation region, a 393-bp ORF, and a 431-bp 3'- 
nonr ransiat ion region. The ORF codes for a protein consisting of 
130 amino acid residues and tnere existed two transmembrane 

10 domains. Figure 10 depicts the hydrophobicity/hydrcphilici ty 
profile, obtained by the Kyte-E*ooiittie method, of the present 
protein. In vitro translation resulted in formation of a 
translation product of 25 kDa that was larger than the molecular 
weight of 14,964 predicted from the ORF. 

15 The search of the protein data base using the amino acid 

sequence of the present protein has not revealed the presence of 
any known protein having an analogy. Also, the search of the GenBank 
us ma the base sequences c: the present cDNA has revealed the 
presence of sequences that possessed ^ homology or 9 fi or more 

20 .for example, Accession No. AA431001; in but eacn or tnem 

was snorter than the present cE'KA and was not found to contain 
the ini ti at ion so ion . 




WO 99/18203 62 PCT/JP98/04475 

cf the present invention exist: in the cell membrane, so that they 
are considered to be proteins controlling the proliferation and 
the differentiation of the ceils. Accordingly, the proteins of 
the present invention can be employed as pharmaceuticals such as 
5 carcinos tat ic agents relating to the control of the proliferation 
and the differentiation of the ceils or as antigens for preparing 
antibodies against said proteins. The cDNAs of the present 
invention can be utilized as probes for the gene diagnosis and 
gene sources for the gene therapy. Furthermore, the cDNAs can be 

10 utilized for large-s:ale expression of said proteins. Cells, 
wherein these membrane protein genes are introduced and membrane 
proteins are expressed in large amounts, can be utilized for 
detection of the corresponding ligands, screening of novel 
low-molecular pharmaceuticals, and so on. 

15 The present invention also provides genes corresponding 

to the polynucleotide sequences disclosed herein. 
"Corresponding genes" are the regions cf the genome that are 
transcribed to produce the mRNAs from which cDNA polynucleotide 
sequences are der i vea and may include c tnt lauous reaiors o : the 

20 genome necessary rcr the regulated expression cf such genes. 
Corresponding cenes may therefore include but are net limited to 
coding sequences, 1' and ?' untranslated regions, alternatively 
spliced exons, morons, promoters, enhancers, and silencer or 
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identification ana/or amp I i f icacicn of genes in appropriate 
genomic libraries or other sources of genomic materials. An 
"isolated gene" is a gene that has oeen separatea from the adjacent 
coding sequences, if any, present in the genome of the organism 
5 from which the gene was isolated. 

Organisms that have enhanced, reduced, or modified 
expression of the gene(s) corresponding to the polynucleotide 
sequences disclosed herein are provided. The desired change m 
gene expression can be achieved through the use of antisense 

10 polynucleotides cr rioczym.es that hand and/or cleave the mRNA 
transcribed from the gene (Albert and Morris, 1994, Trends 
Pharmacol. Sci. 15(7) : 250-254 ; Lavarosky et al . , 1997, Biochem. 
Moi.Med. 62(1): 11-22; andHampei, 1998, Prog. Nuclei c Acid Res . 
Moi. Biol. 58: 1-39; ail tf which are incorporated by reference 

15 herein) . Transgenic animals that have multiple copies of the 
genets) corresponding to the polynucleotide sequences disclosed 
herein, preferably produced by transformation of cells with 
genetic constructs that are stably maintained within the 
:rans:o r me a cells and their p r o o e n y , are provide:;. Transgenic 

20 imma^s that have modi tied acne tic centre., recti ens that increase 
or reduce gene expression levels, cr that change temporal or 
spatial pattern:- of aene expression, are also provided ; s e e 
European Patent: No . 6 4 9 4 6 4 31, 1 nco rpc r a ted by reference herein, . 

nave teen pa r 1 :.. a ... . y :r c::nip..eiee; 1 na c t : va r ec , etouar irsernc, 
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deletion of all or part of the corresponding gene is) . Partial 
:>r complete gene macti vat ion can be accomplished through 
insertion, prereraoiy fciiowea by imprecise excision, if 
transposabie elements (Plasierk, 1992, Bioessays 11(9) : 629-653; 
5 Zwaal et ai . , 1 993, Proc. Natl . Acad. Sci . USA 90 (16): 7431-7435; 
Clark et ai., 1994, Pro:. Natl. Acad. Sci. USA 91(2): 719-722; 
all of which are incorporated by reference herein), or through 
homologous recombination, preferably detected by 

positive/negative genetic selection strategies (Mansour et ai . , 

10 1986, Mature 33d: 346-352; U.S. Patent Nos. 3,464,764; 5,48^,992; 
:, 627, 059; 5,631,153; 5,614, 396; 5,616,491; and 5 , 67 9 , 52 3 ; ail 
of which are incorporated by reference herein) . These organisms 
with altered gene expression are preferably eukaryotes and more 
preferably are mammals. Such organisms are useful for the 

15 development of non-human models for the study of disorders 
involving the corresponding gene is) , and for the development: of 
assay systems for the l cent i f i car ion of molecules that interact 
w i t h t n e p r o t; e i n p roduct ! s 1 of t h e correspcrdi n g genets . 

VJ he re the p r o t e i r . of present : n ven 1 1 en : s 

20 membrane -oo una \ e . g . , is a receptor; , the present invention aiso 
provides for soluble forms :f such protein. In such forms part 
or all of the intracellular and transmembrane domains of the 
protein are deleted such that the protein is fully secreted from 
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Pro reins and protein f ragments of the present invention 
include proteins with amino acid sequence lengths that are at least 
25" (more preferably at least b0\ , and most preferably at least 
751) of the length of a disclosed protein and have at .east 60^ 
5 sequence identity (more preferably, at least n bl identity; most 
preferably at least 90 ~ or 95° identity) with that disclosed 
protein, where sequence identity is determined by comparing the 
amino acid sequences of the proteins when aligned so as to maximize 
overlap and identity while minimizing sequence gaps. Also 

10 included m the present invention are proteins and protean 
fragments that contain a segment preferably comprising & or more 
(more preferably 20 or more, most preferably 30 or more) contiguous 
amino acids that shares at least 75t sequence identity (more 
preferably, at least 85 : - identity; most preferably at least 95% 

15 identity) with any such segment of any of the disclosed proteins. 

Species homologs of the disclosed polynucleotides and 
proteins are also provided by the present invention. As used 
herein, a "species homoioaue" is a protein cr polynucleotide with 
a different species . : origin : rem that c: n a : von orcte^n or 

20 polynucleotide, but with significant sequence similarity to toe 
given protein or polynucleotide, as determined by those of skill 
in tne art. Speci.es homologs may be isolated and identified by 
ma king suitable prober or p r imer s from the s e.quences proviaed 
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occurring alternative forms of the isolated pc iynucieot ide which 
also encode proteins which are identical, homologous, or related 
to that encoded by the polynucleotides. 

The mventicn also includes polynucleotides with sequences 
5 complementary to those of the polynucleotides disclosed herein. 

The present invention also includes polynucleotides 
capable of hybridizing under reduced stringency conditions, more 
preferably stringent conditions, and most preferably highly 
stringent conditions, to polynucleotides described herein. 

10 Examples of stringency conditions are shown in the table below: 
highly stringent conditions are those that are at least as 
stringent as, for example, conditions A-F; stringent conditions 
are at least as stringent as, for example, conditions G-L; and 
reduced stringency conditions are at least as stringent as, for 

15 example, conditions M-R. 
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Table 9 


; Stringency 
! Condition 

i 


Polynucleotide j Hybrid ! Hybridization Temperature 
Hybrid Length and Buffer' 
(bp> : • 


Wash 
j Temperature 
and Buffer' 


A ! DNA : DNA 


>5() j G5 C: l'SSC -or- 

I 42 C: 1 •SSC.50% formamide 


65°C: 0 3~<SSC 


B 


DNA : DNA 


<50 : T B *; 1-SSC j T H *: 1-SSC 


: C 

1 


DNA : RNA 


>5() 67 C. 1 - SSC -or- 

1 45 C l*SSC.50°o formamide 


67 C 0 ,VSSC 

I 


1 

r d 


DNA : RNA 


<50 | T„*: 1 - SSC 


T n *: 1 'SSC 


! E 

i 

t 


RNA : RNA j >50 

i 


70 C 1 > SSC -or- 

50 C 1 ■SSC.50°o formamide 


70t: : 0 3> SSC 


i F 


RNA : RNA | <50 


T K *: 1 ■ SSC 


T h -*: 1 - SSC 


i G 


DNA : DNA \ >50 


65T" 1<SSC -or- 

42 c t'SSC.50°o formamide 


GhXl 1 'SSC 

! 


H 


DNA : DNA <50 


T H *: 4*SSC 


T H *:4«SSC 


I 


DNA : RNA 


>50 


67' C 4-- SSC -or- 

45 C 4 'SSC.5()°o formamide 


67X7 lvSSC 

1 


J 


DNA : RNA 


<50 |Tj*:4>SSC 


T.,*: 1-SSC ! 


K 

1 ■ 


RNA : RNA 


>50 


70 C 1*SSC -or- 

50'C 4<SSC.50% formamide 


67C 1>SSC 


L 


RNA : RNA 


<50 


T,*: 2 'SSC 


T L *: 2 ' SSC 


M 


DNA : DNA 


>f>0 


50"C: 1- SSC -or- 

40"C: (;«SSC.50% formamide 


50T: 2<SSC 


N 


DNA : DNA 


<50 


T N * : 6 ' SSC 


T N *: 6' SSC 


0 


DNA : RNA 


>50 


55 C: 1- SSC -or- 

42 C; G-SSC.50 0 'o formamide 


55X;.2'SSC ; 

i 


P 


DNA : RNA 


<5() j Tp*; 6* SSC 


T P *: 6 - SSC 


Q 


RNA : RNA 


>5(> 


<)()(" 1-SSC -or- 

45 C f,. SSC. 50% formamide 


6(rC: 2 -SSC 


R ! KNA : RNA i <50 


T,*: 1- SSC | T R *: 4 ■ SSC 



10 



t : The hybrid length is that anticipated for the hybridized reirion(s) of the hybridizing 
polynucleotides. When hybridizing a polynucleotide to a target polynucleotide of unknown 
sequence, the hybrid length is assumed to he that of the hybridizing polynucleotide When 
polynucleotides of known sequence are hybridized, the hybrid length can be determined by 
aligning the sequences of the polynucleotides and identifying the region or regions of 
optimal sequence complementarity. 

t : SSPE (IxSSPE is().lf)M NaCl. K)mM NaUoPO,. and 1.25mM EDTA. pi 17.4) can be 
substituted for SSC (1>SSC is 0.1 f>M NaCl and lomM sodium citrate) in the hybridization 

■>nd w*i-b tnifff^r-- \v:)vlv^ -o^. Tw>rfM r m<vl f V » r 1 r minetp- t f> n r bybrul r/n r mn i < rt srr) p]» »tr 



1") base pairs m length. T. : ( < ') = 2(#of A + T bases) + 1(# of* , - < . ' bases). For hybrids between 
\H and 41) base pairs in length. T [T! ( 0=H1 .f> + lf).f><log : ,|Na~]> + O il <%C+C) - (h'00/N). 

fi'T \" i :hr numb- < b:i - w: tC -vb- : ; r. \ ! \* : ' ' : . 'F ■ r . ■•, ■■ : - f ;3 T \< ■ r. f - ;! fe:?e ■■ • 




WO 99/18203 68 PCT/JP98/044^5 

Additional examples or stringency conditions for 
polynucleotide hybridization are provided in Sambrook, J . , P.P. 
Pritscn, and T. Maniatis, 1989, Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor laboratory Press, Cold Spring Harbcr, 
5 NY, chapters 9 and 11, and lurrent Protocols m Molecular Biology, 
1995, P.M. Ausubel et ai . , eds . , John Wiley & Sons, inc., 
sections 2.10 and 6.3-6.4, mcorpcratea herein by reference. 

Preferably, each such hybridizing polynucleotide has a 
length that is at least 251 (more preferably at least 501, and most 

10 preferably at least 75;) of the length of the polynucleotide of 
the present invention to which it hybridizes, and has at least 
6 0 sequence identity (more preferably, at least 75?. identity; 
most preferably at least 907> or 95^ identity) with the 
polynucleotide of the present invention to which it hybridizes, 

15 where sequence identity is determined by comparing the sequences 
of the hybridizing polynucleotides when aligned so as to maximize 
overlap and identity while minimizing sequence gaps. 
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CLAIMS 

1 . A protein comprising any cf the ammo acid sequences 

represented by Sequence Nos . 1 to 10. 
5 2. A DNA codinq for the protein according to Claim 1. 

3 . A cDNA comprising any of the base sequences 
represented by Sequence Nos. 11 to 2C. 

4. The c DMA according lc Claim 3 comprising any of the 
base sequences represented cy Sequence Nos. 21, 23, 25, 27, 29, 

10 31, 33, 35, 37 and 39. 

5. A vector capable of expressing the DNA or cDNA 
according to any of Claims 2 to 4 in in vitro translation or an 
eucaryotic cell . 

6. A transformation eucaryotic cell capable of 
15 expressing the DNA cr cDNA according to any cf Claim 2 to 4 to 

produce the protein according tc Claim 1. 



WO 99/18203 PCT/JP98/04475 

1/10 




WO 99/18203 



3/10 



PCT/JP98/04475 




WO 99/18203 



9/10 



PCT/JP98/04475 




WO 99/18203 1/58 PCT/JP98/04475 



Sequence Listing 



1 10^ Sagami Chemical Re sea re h Center 



5 120 



< 130 ■ 660856 

140 ■ 
10 141 

< 150 ■ Japan 9-276271 

■ 151 1997-10-08 

15 160 10 

< 1 70 Windows 95 (Word 98) 

2 10 i 

211 122 
20 212 - PRT 

■ 2 1 3 ■ Homo sapi ens 

■100 ! 



Pro w 



ihr Ala Lfii l.^u i v.s i\r S-r Cvs i.vs Ala villi \ai S^r Asn 
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Glu Asp Cys Leu Gin Val Lvs Asn ('vs Thr Gin Leu Gly Glu Gin Cys 

:*5 40 45 

Trp Thr Ala Arg He Arg Ala Val Glv Leu Leu Thr Val lie Ser Lvs 
50 55 60 

5 Glv Lvs Ser Leu Asn Gvs Val Asp Asp Ser Gin Asp Tyr Tvr Val Glv 
65 70 75 80 

Lvs Lvs Asn lie Thr Lvs Lvs Asp Thr Asp Leu Cys Asn Ala Ser Gly 

85 90 95 

Ala His Ala Leu Gin Pro Ala Ala Ala lie Leu Ala Leu Leu Pro Ala 
10 100 105 110 

Leu Glv Leu Leu Leu Trp Glv Pro Gly Gin Leu 
115 120 



15 <210 > 2 

<211 220 
<?A2\- PRT 
2 1 2>: Homo sap i ens 

20 100 ' :> 

Met Ser Met Gly Leu Glu He Thr Glv Thr Ala Leu Ala Val Leu Glv 

1 5 10 15 

r rp leu Glv Thr Me Val Lvs i'vs Ala [ <mi Pro Met Trp Atr Val Ser- 



in 
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50 55 60 

Val Tvr Asp Ser Leu Leu Ala Leu Pro Gin Asp I. em Gin Ala Ala Arg 
65 70 75 80 

Ala Leu Mo Val Val Ala Me Leu Leu Ala Ala Phe Glv Leu Leu Val 
5 85 90 95 

Ala Leu Val Glv Ala Gin fvs Thr Asn fvs Val Gin Asp Asp Thr Ala 

100 105 110 

Lvs Ala Lvs lie Thr 11c Val Ala Glv Val Leu Phe Leu Leu Ala Ala 
115 120 125 

10 Lou Leu Thr Leu Val Pro Val Ser Trp Ser Aia Asn Thr lie Me Arg 
130 135 1-10 

Asp Phe Tvr Asn Pro Val Val Pro Glu Ala Gin Lvs Arg Glu Met Gly 
145 150 155 160 

Ala Glv Leu Tyr Val Glv Trp Ala Ala Ala Ala Leu Gin Leu Leu Glv 
15 165 170 175 

Gly Ala Leu Leu Lvs Cys Ser- l vs Pro Pro Arg Glu Lvs Lvs ivr Thr 

180 185 190 

Ala Tin- Lvs Val Val Tvr Ser Ala Pro ArR Ser Thr Giv pro Gly Aia 
195 200 ;'0n 

20 Ser Leu Glv Thr Glv Tvr Asp Arg Lvs Asp ivr Val 
'/AO 215 220 



212 PR! 
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vioo> 3 

Met Ala Tyr His Glv Leu Tlir Val 

1 5 
Trp Glv Phe Val Glv Phe I.hii Val 

20 

Asn Arg Glv Val I 1 e lie Thr Met 
35 40 
Tvr Pen Plie Trp Leu 1 le Ala lie 

50 55 
Gly Pro Gin Leu Lvs Asn Glu Thr 

65 70 
Pro 



Pro Leu 1 le Val Met Ser Val Phe 

10 15 
Pro Trp Phe lie Pro Lvs Glv Pro 

25 30 
Leu Val Thr Lvs Ser' Val Cvs fvs 
45 

Leu Ala Gin Leu Asn Pro Leu Phe 

60 

lie Trp Tvr Leu Lvs Tyr His Trp 
75 80 



<210> 1 

211 301 

212 PRT 

2 1 3 ' Homo sat> i »mis 
■ 400 ^ 1 

Met l.eu Ala Leu Ai'K Val Ala Arg Glv Ser Trp Glv Ala Leu Ar ^ Glv 

1 5 l() 15 



Ala l.rii L«mi Pre Pr<> Val Pra i v.s t vs t ♦■u w i v ivs L»'i; A i a win Aru 
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Trp Arg Leu Arg Pro Ala Ala Leu Gly Lou Arg Leu Pro Gly Ho Gl y 

of) 55 60 

(iln Arg Asn His Cys Ser Gly Ala Glv Lvs Ala Ala Pro Arg Pro Ala 
o5 70 75 80 

5 Ala Glv Ala Glv Ala Ala Ala Glu Ala Pro Gly Glv Gin Trp Gly Pro 

8o 90 95 

Ala Ser Thr Pro Ser Leu Tvr Glu Asn Pro Trp Thr He Pro Asn Met 

100 105 HO 

Leu Ser Met Thr Arg lie Glv Leu Ala Pro \a 1 Leu Gly Tvr Leu lie 
10 115 12() 125 

He Glu Glu Asp Pho Asn He Ala Leu Gly Val Phe Ala Leu Ala Glv 

130 135 140 

Leu Thr Asp Leu Leu Asp Glv Phe He Ala Arg Asn Trp Ala Asn Gin 
145 150 155 160 

15 Arg Ser Ala Leu Glv Ser Ala Leu Asp Pro Leu Ala Asp Lvs He Leu 

165 170 175 

He Ser He Leu Tyr Val Ser Leu Thr Tvr Ala Asp Leu He Pro Val 

180 185 190 

Pro Leu T| ir fvr Met He Hp Ser Arg Asp \<*\ Met i en He Ala Ala 
20 195 200 205 

Val Phe Tvr Val Arg Tvr Arg Thr Leu Pro Thr Pro Arg Thr Leu Ala 

210 215 2;>o 

Lvs Tvr Phe Asn Pro <vs Tvr Ala Thr Ala Arc Leu lvs Pro Thr Phe 
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260 265 270 

Leu Trp fys Phe Thr Ala Phe Thr Thr Ala Ala Ser Ala Tvr Ser Tvr 

275 280 285 

Tvr His Tvr (ilv Arg Lys Thr Va 1 (iln Val lie Lvs Asp 
5 290 295 300 



::mo < 5 
■:::n - 383 

10 .212 ■ PRT 

■213 1 Homo sapiens 

• 400 ■ 5 

Met Glu Ala Leu Gly Lvs Leu Lvs Gin Phe Asp Ala Tvr Pro Lys Thr 
15 1 5 10 15 

Leu Glu Asp Phe Arg Val Lvs Thr fys Glv Glv Ala Thr Val Thr lie 

20 25 30 

Val Ser Glv Leu Leu Met Leu Leu Leu Phe Leu Ser- Glu Leu Gin Tvr 
35 10 
20 Tyr Leu Thr Thr Glu Val His Pro Glu Leu ]Vr Val Asp Lvs Ser Arg 
50 55 HO 

Glv Asp Lvs Lou Lvs lie Asn lie Asp Val Leu Phe Pro His Met Pro 
H5 70 75 80 



Asp 



Val Glu 



His Asn i >m Phe i.vs Gin Arg Leu Asp Lvs Asp Glv 



WO 99/18203 7/58 PCT/JP98/04475 

He Pro Val Ser Ser Glu Ala Glu Arg His (ilu Leu Glv Lvs Val Glu 

115 120 125 

Val Thr Val Phe Asp Pro Asp Sor Leu Asp Pro Asp Arg fys Glu Ser 
130 135 140 

5 fys Tyr Gly Ala Glu Ala Glu Asp lie Lvs fys fys Asn Thr fys Glu 
145 150 155 160 

Asp Val Arg Glu Ala Tyr Arg Arg Arg Gly Trp Ala Phe Lvs Asn Pro 

165 170 175 

Asp Thr lie Glu Gin fys Arg Arg Glu Gly Phe Ser Gin Lvs Met Gin 
10 180 185 190 

Glu Gin Lvs Asn Glu Gly fvs Gin Val Tyr Gly Phe Leu Glu Val Asn 

195 200 205 

Lvs Veil Ala Gly Asn Phe His Phe Ala Pro Gly Lvs Ser Phe Gin Gin 
210 215 220 

15 Ser His Val His Val His Asp Leu Gin Ser Phe Gly Leu Asp Asn lie 
225 230 235 240 

Asn Met Thr His Tyr lie Gin His Leu Ser Phe Glv Glu Asp Tyr Pro 

245 ;\50 255 

til v Me Val Asn Pro Leu Asp His Thr Asn \al Thr Ala Pro Gin Ala 
20 260 265 270 

Ser Met Me t Phe Gin Tvr Phe Val Lvs Val Val Pro Thr Val Tyr Me t 

275 280 285 

Lvs Val Asp Glv (ilu \al Leu Arg Thr Asn Gin Phe Ser Val Thr Arg 



2():i 



32U 




WO 99/18203 8/58 PCT/JP98/04475 

325 330 335 

Lvs His Arg Ser Phe Thr His Phe Leu Thr G-v Vul Cvs Ala Hp He 

340 345 350 

Glv Glv Mot Phe Thr Val Ala Glv Leu lie Asp Ser- Leu He Tyr His 
5 355 360 365 

Ser Ala Arg Ala lie Gin Lvs Lvs lie Asp Leu Glv Lvs Thr Thr 
370 ,375 380 



10 '210 > 6 

■211 199 
-212 > PRT 

'213 ' Homo sapiens 



15 -100A 6 

Met Thr Arg Leu Leu Glv Tyr Val Asp Pro Leu Asp Pro Ser Phe Val 

1 5 10 15 

\)a Ala Val Il-« Thr i 1 .> Thr Phe Asn Pro Leu r vr Trp Asn Val Val 

30 35 3,0 

20 \la Arg Trp Glu His i vs Thr Arg Lvs Leu Ser Arg Ala Phe Glv Ser- 

35 40 15 

Pro rvr Leu Ala Lvs Tvr Ser Leu Ser' \ul Tin- He L, n i Leu Leu Asn 

50 55 nf) 



Met Uili Ser- Leu Asf) j hi' Pro Aia A i : i\r S-r Leu Glv Leu Ala Leu 




WO 99/18203 9/58 PCT/JP98/04475 

Leu Glv Leu Gly Val Val Leu Val Leu Ser Ser Phe The Ala Leu Gly 

100 105 110 

Phe Ala Glv Thr Phe Leu Glv Asp Tyr Phe Gly lie Leu Lvs Glu Ala 
1 15 120 125 

5 Arg Val Thr Val Phe Pro Phe Asn He Lou Asp Asn Pro Met Tyr Trp 
130 135 140 

Gly Ser Thr Ala Asn Tyr Leu Gly Trp Ala He Met His Ala Ser Pro 
145 150 155 160 

Thr Glv Leu Leu Leu Thr Val Leu Val Ala Leu Thr Tyr He Val Ala 
10 165 170 175 

Leu Leu Tvr Glu Glu Pro Phe Thr Ala Glu He Tyr Arg Gin Lvs Ala 

180 185 190 

Ser Gly Ser His Lys Arg Ser 
195 

15 

2 10> 7 

:mi n : )0 9 

'2 12. PKT 
20 213"- Homo sapiens 

'4C)()> 7 

-Ma Pro His Glv Pro Glv S«t 1 <ui Thr Thr Leu Val Pm i rp Ala 

_ . > 

20 2:~ 2,0 



WO 99/18203 10/58 PCT/JP98/04475 

35 40 45 

Ala Phe Tyr Cys Lys Thr Thr Arg Glu Leu Mot Leu His Ala Arg Cys 

50 55 60 

Cys Leu Asn Gin Lys Glv Tin- lie Lou Gly Leu Asp Leu Gin Asn (As 
5 65 70 75 80 

Ser Lou Glu Asp Pro Gly Pro Asn Phe His Gin Ala His Thr Thr Val 

85 90 95 

lie II o Asp Leu Gin Ala Asn Pro Leu Lys Gly Asp Leu Ala Asn Thr 
100 105 110 

10 Phe Arg Gly Phe Thr Gin Leu Gin Thr Leu lie Leu Pro Gin His Val 
115 \20 125 

Asn Cys Pro Gly Gly lie Asn Ala Trp Asn Thr He Thr Ser Tyr He 

130 135 140 

Asp Asn Gin He Cys Gin Gly Gin Lys Asn Leu Cys Asn Asn Thr Gly 
15 145 150 155 160 

Asp Pro Glu Met Cys Pro Glu Asn Gly Ser Cys Val Pro Asp Gly Pro 

1H5 170 175 

Gly Leu Leu Gin C\\s \al Cvs Ala Asp Glv Phe His Glv Tvr Lys Cys 
180 185 190 

20 Met Arc Gin Gly Se P Phe Ser Leu Leu Met Phe p|,e Glv He H> u Glv 
195 \>Q{) 205 

•\la Thr Thr Leu Ser Val Ser lie Leu Leu Trp Ala Thr Gin Arg Arg 
? 1 0 '?j5 <><>() 



WO 99/18203 



11/58 



PCT/JP98/04475 



<2io > 8 

■211 1 178 
212 ■ PRT 
<2 1 3 Homo sap i ens 

5 

<400 • 8 

Met Ser Pro Ser Gly Arg Leu Cvs Leu Pen Thr lie \al Gly Leu He 

1 5 10 15 

Leu Pro Thr Arg Gly Gin Thr Leu Lvs Asp Thr Thr Ser Ser Ser Ser 
10 20 25 30 

Ala Asp Ser Thr lie Met Asp lie Gin Val Pro Thr Arg Ala Pro Asp 

35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

15 Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 70 75 80 

Thr Asp Glv Pro Leu Val Thr Asp Pro Glu Thr His Lvs Ser Thr Lys 

85 90 95 

Ala Ala His Pro Thr' Asp Asp Thr Thr Thr Lm S«*r Glu \r^ Pro S<>r 
20 100 105 1 If) 

Pro Ser Thr Asp Val (iln Thr Asp Pro Gin Thr Leu Lvs Pro Ser- Gly 

115 120 125 

Plie His (iiu Aso Asp Pro Ph^ Ph* 1 Tvr Asp G!u His Thr L.mi Arn Lvs 



ton 



WO 99/18203 12/58 PCT/JP98/04475 

165 170 175 

Lys Arg 



5 OMOV 9 

<21 1> 4-13 

<212> PRT 

v213> Homo sapiens 



10 400 m 

Met Arg Leu Thr Arg Lys Arg Leu Lvs Ser Phe Leu lie Ala Leu Tyr 

1 5 10 15 

Cys Leu Phe Ser Leu Tyr Ala Ala Tyr His Val Phe Phe Gly Arg Arg 
20 25 30 

15 Arg Gin Ala Pro Ala Gly Ser Pro Arg Gly Leu Arg Lvs Gly Ala Ala 
35 40 45 

Pro Ala Arg Glu Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser Glu 

50 55 60 

Gin Iff) Asn Pro Trp Glu Gly Asp uiu Lys Asn G 1 u Gin Gin His Arg 
20 65 70 75 80 

Phe Lws Thr S^r Leu Gin Me Leu Asp Lys S^r Thr Lys Gly Lys Tlir 
85 00 H5 



Asp Leu Ser val Gin i L> Irp Gly Ins Ala Ala IN 1 Gl\ i.cu l\r Lou 



WO 99/18203 13/58 PCT/JP98/04475 

130 135 140 

He Thr Glv Pro Ala Val lie Pro Glv Tvr Phe Ser Val Asp Val Asn 
145 150 155 160 

Asn Val Val Leu 1 1 e i.tui Asn Glv Arg GIu Lys Ala Lvs lie f s ho Tvr 
5 165 170 175 

Ala Thr Gin Trp Leu Leu Tyr Ala Gin Asn Leu Val Gin lie Gin Lys 

180 185 190 

Leu Gin His Leu Ala Val Val Leu Leu Glv Asn Glu His Lys Asp Asn 
195 200 205 

10 Glu Trp lie Asn Pro Phe Leu Lys Arg Asn Gly Glv Phe Val Glu Leu 
210 215 220 

Leu Phe He He Tyr Asp Sor Pro Trp He Asn Asp Val Asp Val Phe 
225 230 235 240 

Gin Trp Pro Leu Gly Val Ala Thr Tvr Arg Asn Phe Pro Val Val Glu 
15 245 250 255 

Ala Ser Trp Ser Met Leu His Asp Glu Arg Pro Tvr Leu Lys Asn Phe 

260 265 270 

Leu Glv Thr He Tvr Glu Asn Ser Ser Arg Gin Ala Leu Me t Asn lie 
275 280 285 

20 Leu Lys Lvs Asp Glv Asn Asp Lys Leu t'vs I rp Val Ser Ala Arg Glu 
290 295 300 

His Trp Gin Pro Gin Glu Thr Asn Glu Ser Leu Lvs Asn Tvr Gin Asp 
305 3 10 315 320 



Glu - As Ivr Arg II* 1 Ivt gin Ala i\s S^r ivr Glv Ser He Pro Val 




WO 99/18203 14/58 PCT/JP98/04475 

Val Glu Asp Val Met Thr Ala Glv Asn (As Giv Asn Tin* Ser Val His 

355 360 365 

His Glv Ala Pro Leu Gin Leu Leu Lvs Ser M»t Glv Ala Pro Phe lie 
370 375 380 

5 Phe lie Lvs Asn Trp Lvs Glu Leu Pro Ala \al Leu Glu Lvs Glu Lvs 

385 390 395 400 

Thr lie lie Leu Gin Glu Lys lie Glu Arg Arg Lys Met Leu Leu Gin 

■105 410 415 

Trp Tyr Gin His Phe Lvs Thr Glu Leu Lvs Met Lys Phe Thr Asn lie 
10 420 435 430 

Leu (ilu Ser Ser Phe Leu Met Asn Asn Lvs Ser 
435 440 



15 '310:< 10 

<::ni> 1:30 
■::M2> prt 

"'2 1 3 N Homo sap i ens 

Leu Leu Val Leu Glu Phe Leu Leu Leu Ser 

10 15 
Ala Thr Giu His Arc; Leu Lvs Pro Trp Leu 



20 ■ 400 ■ id 

Met Glu Thr Leu Glv Ala 

1 5 

Pro Val (ilu Ala Gin Gin 



K 



WO 99/1 8203 1 5/58 PCT/JP98/04475 

50 55 60 

Glu (ilu Tin- Thr Phe Arg Met Glu Sor Asn Lou Tvr Gin Asp (iln Sor 

65 70 75 80 

Oiu Asp Lvs Arg Glu Lvs Lvs Glu Ala Lvs Glu Lvs Glu Glu Lvs Arg 

5 85 90 95 

Lvs Lvs Glu Lvs Lvs Thr Ala Lvs Glu Gly Glu Ser Asn Leu Glv Lou 

ion 105 no 

Asp Leu Glu Glu Lvs Glu Pro Gly Asp His Glu Arg Ala Lvs Sor Thr 

120 125 

10 \al Mot 
130 



<210> 11 

15 <211> 369 

-.212> l)\A 

213> Homo sapiens 

400 I 1 

20 atgaaggrtg tgrtgctigr rrtgttgatg g'\aggrTtgg r c < ■ i gr a gr f ■ aggoartgco 60 

rtgcTgtgrt artrrtgoaa agrcraggt g agcaargagg arrgortgra gglgaagaar 120 

tgcarrcagr i gggggagea gTgetggarr gr gr gra T r r gegragUgg rrtrrtgarr 180 

gl fat ragra aaggriRrag (ttgaangr gTggalgaoi raraggarta ."targtgggr 210 



ggfoagr 



WO 99/18203 



16/58 



PCT/JP98/04475 



y\o> 12 

■21 1 > 660 
< 2 1 2 > DNA 
2 1 3 Homo sap i oris 



M00.> 12 

atgtccatgg gcctggagat racgggcarr grgctggccg tgctgggctg gctgggcacc 60 

atcgtgrgct gcgcgttgco catgt.ggcgc gtgrcggcet tcatcggcag caacatcatc 120 

acglogcaga acatctggga gggcngigg aigaactgcg tggtgcagag raecggccag 180 

at.gcagigca aggtgtacga cicgctgctg gcactgccac aggaccttca ggcggcccge 240 

gccctcat.cg tggtggcrat cctgctggcc gccttcgggc tgotagtggc gctggtgggc 300 

goccagtgca ccaactgcgr gcaggacgac acggccaagg coaagatcar caT.cgtggca 360 

ggcgtgctgt tccttctcgc cgrcctgctc accctogtgc cggtgtcctg gtcggccaac 420 

iiccattatcc gggacttcta caaceccgtg gTgcccgagg cgcagaagcg rgagatgggc 480 

gcgggcctgt acgtgggctg ggcggccgrg gcgcigcagc tgrtgggggg rgcgrtgct.c 540 

tgctgfMcgt gteccccacg rgagaagaag tacacggcca rraaggtcgl ctacTccgcg 600 

rrgrgncra rrggcrcggg agrraKcrtg ggraraggr-T argaccgcaa ggariafgt.r 660 

.210 ' 13 
■211 2 13 
■ " \ " ON A 



400 



WO 99/18203 



17/58 



PCT/JP98/044 7 



ggcttntgg igecttggti catccctaag ggtcctaaco ggggagttat catt.accatg 120 

ttggtgacot gttcagtttg ct get at no tntggnga ttgcaattot ggcrcaactr 180 

aacccTctet ttggaccgca attgaaaaat gaaae caret ggiatctgaa gtatcattgg 340 

<:'<-' t 343 



:?A0'> 14 

:;m i ' yo3 
2 l ? > UNA 

21 3 1 Homo sap i ens 
<40(V 11 

ax.gct.agcn tgcgcgtggc gcgcggctcg tggggggccr Tgcgcggcgc cgcttgggct 60 

ecgggaacgc ggccgagtaa gcgacgcgoo tgctgggccc tgctgccgcc cgtgccctgc 120 

tgcttgggn gcctggccga acgctggagg ctgcgtccgg ccgctettgg ntgcggctg 180 

reegggateg gccagcggaa ocactgttcg ggegcgggga aggcggotec eaggccagcg 240 

gccggagcgg gcgccgetgc cgaagcceeg ggcggoeagT ggggcccggc gageaccccr 300 

agrngtarg aaaaoeratg gaeaa r eco g aatatgttgt raatgaegag aaMggeug 360 

grrr-iMiittr tgggetattt gattattgaa gaagatttta at at t graft aggaglTTTl 120 

gettiagng gan aaoaga MtgMggat ggatttattg nogaaang ggreaate.aa 480 

agaTcagctt tgggaagtge tettgatoea rtrgctgata aaatantat cagtatnta 540 

tatgTTagn t gam at go agatntatt or agtteear ttantaoat gatcattteg 800 

a gaga t ct aa t gt t gat t go t gn gt t t t t t at gt eaga t arogaaet r t t rraacaeca 660 



k r nn raan a t go t garag < a T T t at r \ t -\'iga t ao t a i ggt gt t ! l a< age t T t rar - 84i ! 



WO 99/18203 18/58 PCT/JP98/04-T5 



gac 903 



2 10 > 15 
5 211 > 1149 
212 ■ DNA 
<2 1 3 > Homo sap i ens 

<400> 15 

10 atggaggcgc tggggaagct gaagcagttc 
cgggrcaaga rcrgcggggg rgccaccgtg 
ctgttectgt e c gage t . gc a g I a T t ac c t c 
gaeaagtege ggggagataa aetgaagatc 
rgtgoi.-tatc tgagtat t ga t great ggat 

15 cacaarctgT t caagcaaeg artagataaa 
rggcatgagc tTgggaaagr rgaggtgacg 
egctgtgaga getgetatgg tgetgaggea 
gatgtgrggg aggcatatrg rr^tagaggr 
ragt R.'cggc gagaggg = M t r\mccagaag 

20 gt gt at ggct t rt T ggaagt (<iai aaggr g 
age t tec age agtcceatgt graegtccat 
aaca t gac rc ar tacal rra grace t gt r a 
rccr t ggaec aeaeeaatgt eartgegere 



gat gee lace ecaagacr r t ggaggaet t e HO 

areattgtca gtggceTTet cat get get a 120 

aecaeggagg tgeatcctga getetaegtg 180 

aaeatcgatg tacttTttec geacatgect 210 

gtggcrggag aacageaget ggatgtggaa 300 

gatggcatec ecgtgagetc agaggctgag 360 

gtgtttgace etgacteeet ggaeeet.gat 420 

gaagatarea agtgctgtaa eacctgtgaa 480 

tgggccTtea agaaeecaga tartattgag 540 

at geaggagf agaagaat ga aggrt geeag 600 

g'"cggaaaet teractttgc ecetgggaag 660 

gaettgeaga gctttggcet tgacaacatc 720 

IT tggggagg artateragg rattgtgaac 780 

f-aageetcea tgatgtteea gtaeTTtgtg 840 



gt cu cgt r 



t rtat gag-T rgreeat u T at ggt gaag'- t garggagaa uracaggt r 



1020 



WO 99/18203 19/58 PCT/JP98/04475 

rtcatcgatt cgctcatrta ccactcafjca cgagccatcc agaagaaaat tgatctaggg 1140 
aagacaacg ] 1 49 



5 2 i 0 > 1 6 
<21 1 > o97 
212 UNA 

\ 2 13.' Homo sap i ens 

10 400 ■ 16 

atgacccggc tgcigggcta cgtggacrcc 

ac cat caret tcaatccgct rtactggaat 

aagctgagca gggecttegg at.ccccct.ac 

ctgctcct.ga acttcctgcg ctcgcactgc 

15 atggagagcc tggacacccc cgcggcctac 

gtcgtgctcg tgctctccag crrcTTtgca 

tacTtcggga trclcaagga ggrgagagtg 

rccal gt art ggggaagrar agrcaact ac 

acgggrct gr t rr\ gacggl get ggt ggrv 

20 gagccrT T ca rrgrt gagaT r \ acrggcag 



cTggatecca gctttgtggc Tgccgtcatc HO 

gtggttgcac gatgggaaca caagacccgc 120 

ctggcctgct actctctaag cgtcaccaic 180 

ttcaegcagg ocatgetgag ccagcccagg 240 

agoctgggcr tcgcgcircT gggactgggc 300 

r *ggggttcg ^tggaacttt cctaggtgat 360 

accgtgTtcr crttcaacat cctggacaac 420 

'Mgggctggg rratratgea rgrcagcerr 480 

f ■icacftdc.i lagtggrrr t rftatacgaa a 40 

aaagf-ftrcg ggtcrraraa gaggagc 597 



2HV> 17 



Homo sap l (Mis 



WO 99/18203 



20/58 



PCT/JP98/044 



<400> 17 

atggcgcrtc arggcocggg taglcttarg arrrTgglgr rrtgggctgr rgccrtgctr 60 

<"tcgf:TfMgg gcglggaaag ggctctggcg ctarrrgaga tatgcaccc/a atgtcoaggg 120 

agcgtgcaaa atTtgtcaaa agtggootM taTtgtaaaa ogacaogaga grt.aatgctg 180 

ratgeeegtt gctgcclgaa i cagaagggc accatcttgg ggctggairt ccagaactgt 210 

tct.ctggagg arrrtggtrr aaartttcai caggcacata cract.gt.cat catagacctg 300 

caagcaaacc ccclcaaagg tgaMtgger aacarcttrr gtggctttac tcagctccag 360 

actctgatac tgccacaaca tgtcaactgt ^tggaggaa ttaat.gcctg gaatactatc 420 

anctrttata tagacaacca aatotgtcaa gggcaaaaga acclttgcaa taacact.ggg 480 

gacccagaaa TgTgtcctga gaatggatct tgtgtacctg arggtrcagg t c: t 1. 1 T.gcag 540 

Tgtgtttgtg cigatggTtT rcatggatac aagtgtatgc gocagggctc gttct.cactg 600 

ciTatgtTrt tcgggattci gggagecace actcratccg trtccattrt gctttgggcg 660 

acccagcgcc gaaaagccaa gact.tca 687 



<;no> is 

''?A 1> 534 
'2\?: DNA 
?. 1 3> v Homo sap i oris 

■'400' 18 

aTgtrg'-rn rtggtcgrn gtgtcttctc accatcgTTg grrtgattrt rr-maccaga 60 
ggacacacgt tgaaagaiar- rargiccagt trrtragcag a<Mcaaoiat ratggacatt 120 



u'ggaT^ggf r! ■■ tagtga- aua » f ■ f ,\<\v a'-aaga g-at raaagr aj-icat 



WO 99/18203 



21/58 



PCT/JP98/04475 



rcccagacrr tcaagccaxr iggt.tttcat gaggatgacc nMtcttcta igatgaacac 120 
arcrt fcgga aacgggggrt gttggicgca grtgtgctgt tcaicacagg catcatcatr 180 
ctcaccagtg gcaagtgcag gcagctgtcc rggttatgrr ggaatcattg cagg n'M 



<::mo> 19 

■ : I'll > 1329 

■212^ UNA 

'.213 Homo sap i ens 



<400> 19 

atgcggciga ogcggaagcg gcidgctcg it ten at eg ccctgtactg cctartcrrc 60 

ctctaeget.g cctaccacgt cttcttcggg egeegccgce aggcgccggc rgggtecceg 120 

cggggcrtca ggaagggggc ggcceecgcg cgggagagac gcggccgaga acagtccact. 180 

ttggaaagtg aagaatggaa reettgggaa ggagatgaaa aaaatgagca acaacacaga 210 

tttaaaacta gccttcaaat attagataaa treacgaaag gaaaaacaga tetoagtgta 300 

raaatctggg gcaaagctgr eattggetTg Tatctet.ggg agcatatttt tgaaggetta 3H0 

rttgatreea gegatgtgar tgereaatgg agagaaggaa agteaategt aegaagaaea 120 

eagt acaqr : t -a t ear t gg U'fa^cl gt a a 1 ae-agggt ar r 1 e t erg t t gat gT gaal 180 

aalgtggtar t<attttaaa t ggaagagaa aaageaaaga trttttatgr raeeeagtgg 5-10 

ttacTTTatg raraaaattT agtgraaatt niaaaar t f r- ageatettgr TgtTgTTTTg hOO 

rtrggaaatg aaeattgtga Taatgagtgg ataaareeat tertraaaag aaat ggaggr h60 

TtfgtgRagr TgrTTTtraT aatatal^ar a^rrrt gga MaaUaegt g^atgTttTT 720 



Trragaragg raf 1 a<it gaa < a 1 t t t gaaa aaagatggga a< ' ga 1 aag c i t : m t ggg! T 



WO 99/18203 22/58 PCT/JP98/04475 

gcc 1 1 get t c agagt gat ct racal t gt gc crggt cggag r aaacacaga a t get at cga I 020 

atrtatgagg rttgrtrrta tggctccatt rctgtggtgg aagacgtgat garagrtggc 1080 

aactgt ggga at acatct gt gcaerarggt grt ret rt gc agt t ac t caa gt ecat gggt 1 MO 

grtcccttta tetttatcaa gaactggaag gaact cec Tg rtgttttaga aaaagagaaa 1200 

aetataattt taraagaaaa aattgaaaga agaaaaatgt tarttcagtg gtatcagcar 1260 

T T raagarag age t t aaaat gaaat Mart aai at t 1 1 ag aaagct rat t t t t aat gaat I 320 

aataaaagt 1329 



10 ':mo> 20 

2 \ 1 > 390 
1M2 > DNA 

'213.* Homo sapiens 

15 400 • 20 

atggagarrr tgggggecer trtggtgrtg 

cagcaggrra eggagcatcg cr tgaagrcg 

T t rr t gt 1 ra T rgt c t at t T ggtrttgrtg 

grtgagga^g aggaggagar rarpt trii^i 

20 gaagaraaga gagagaagaa agaggrraag 

aagaeagraa aggaaggaga gagraarttg 

garrat gaga gagraaagag raragt rat g 



gagt 1 1 r t gc t cc tc t.cccc ggtggaggcr BO 

tggctggtgg grrtggrtgr ggtagtrggr 120 

gecaarrc'-r t ft ggt gt t r raaggrcagg 180 

at ggagt rr a arr t at area g parr agagt 240 

gagaaagaag agaagaggaa gaaggagaaa 300 

ggartggatr t ggaggaaaa agagcrrgga 360 

390 



1 1 97^ 



WO 99/18203 23/58 PCT/JP98/04475 

\213> Homo sapiens 

^ 100 21 

agcccaccag tgacc atg aag get gtg ctg ctt gee ctg ttg atg gca ggc 51 
5 Met Lvs Ala Va I Leu Leu Ala Leu Leu Met Ala Glv 

1 5 10 

ttg gee etg cag eea gge act gee etg ctg t gc Tae tee t gc aaa gee 99 

Leu Ala Leu Gin Pro Glv Thr Ala Leu Leu Cys Tvr Ser Lvs Lvs Ala 

15 20 25 

10 cag gtg age aae gag gae t gc ctg cag gig aag aac t gc ace eag ctg 147 

Gin Val Ser Asn Gin Asp Cys Leu Gin Val Lys Asn Cys Thr GLn Leu 

30 35 40 

ggg gag cag tgc tgg ace gcg cgc ate cgc gca gtt ggc etc ctg ace 195 

Gly Glu Gin Lvs Trp Thr- Ala Arg He Arg Ala Val Glv Leu Leu Thr 

15 45 50 55 60 

gtc ate age aaa ggc t ge age ttg aac t gc gtg gat gac tea cag gac 243 

Val lie Ser Lvs Gly Lvs Ser Leu Asn Cys Val Asp Asp Ser Gin Asp 

B5 70 75 

lac tae gtg gge aag aag aae ate aeg T ge let gac ace i:,n :tg tgc 29 1 

20 i'vr Tvr Val Glv lvs Lvs Asn IN- Thr I'vs lvs Asp Thr Asp l»>w Cvs 

80 85 y() 

aac gee age ggg gee eat gee ctg cag ceg get gee gee ate eft gcg 339 

\sn Ala Ser Glv Ala His Ala Leu Gin I'm Ala Ala Ala Me [ e U Ala 



leu i,^u pro Ala Leu L'Mi i, ( .u p, li; [ t p Giv Lro wlv Gin Ijmi 



WO 99/18203 24/58 PCT/JP98/044^5 

taggri ctggggggrr rrgctgcagc ceacartggg tgtggtgccc eaggcctcTg 440 

tgc carter! cacagarrtg gerragtggg agrrtgtcct ggttcrtgag graratrcta 500 

acgeaagtrt garcatgtat gtctgeacee ctgteeecea ccrt.gaccct cceatggcce 560 

t r t ceaggae t e c racer gg eaga t cage \ n agt gacar a gat ccgcc t gragatggr r 620 

5 reteeaaccc TctcTgcigc TgttTccatg gercagcatT rterarcctt aacceTgtge 680 

teaggrarrt ctt.cccccag gaagcctT cc r t gee race e ratotatgar t t gageragg 740 

Trtggtrrgt ggtgtrrrer geacceagea ggggaraggr artcaggagg grccagtaaa 800 

ggctgagatg aagtggactg agtagaactg gaggaraaga gtcgacgtga gttcctggga 860 

gtctccagag atggggrrig gaggect gga ggaaggggee aggcctcaca ttrglgggge 920 

10 trccigaatg grageetgag cacagrgtag greet taata aaeacrtgtt ggataagcr 979 



<:>io:> 22 
<:>n> 123 

15 212 • PRT 

2 1 3> iiomo sap) l ens 

100 • 

M.M I vs Ala Val i.-:; i.eu -\!a L»u 1 Met Ala Glv 
20 1 " 10 

Lou Ala Leu Gin Pro 01 v Thr Ala Leu Leu Lvs 1'vr So r Cys Lvs Ala 

In 20 2o 

Gin \al S^T' \sn (ilu Asp Gvs Leu Gin \,\\ Lvs \sn ( vs Thr Gin Leu 




WO 99/18203 25/58 PCT/JP98/04475 

65 70 75 

Tvr Tvr Val Glv Lvs Lvs Asn lie Thr I'vs Lvs Asp Thr Asp Leu Lvs 

80 85 HO 

Asn Ala Scr 01 v Ala His Ala Leu Oln Pro Ala Ala Ala lie Lou Ala 
5 95 100 105 

Lou Leu Pro Ala Leu Glv Leu Lou Leu Tip Glv Pro Glv Gin Leu 
110 115 120 



10 210 ■ 22 

<?A\ ■ 1279 
<?AZ - DNA 

<2 1 3 Homo sapi ens 
15 <-UKY. 23 

agggr eager eagtegeege rgeeegecca caaagecaca ggcaggtgra ggegeageeg 60 
( ggegagage gtatggagce gagcegtTag rgrgcgeegr eggtgagtea girrgtergT 120 
-rgtrrgtrr gtr-RRRgcge rgeagrterr gr/caggrrra gr ggr r r o gg e-rrtcgtrl 180 
r eeegriieee ggagrearrr ggTggagegg g r ■ e T 1 gr r g ggraier atg Tr-r alg 226 
20 Mot Srr Met 

1 

ggr <Mg gag air aeg ggr ?irr geg rig [r rr gig rTg gge T gg rtg ggr 28 1 

Glv Leu Gin 11^ Thr Giv Thr Ala leu Ala Val Leu Glv i'rp Leu Glv 



. i * 1 ^ a 1 i s ( v s -\ i a Leu j ■ I ■ o V • ■ : iff) \ ; - \ , t ] S > I \ I - 1 t ' ! l ► ■ i L 1 




WO 99/18203 26/58 PCT/JP98/04475 

ggc age aac ate ate acg teg eag aae ale t gg gag gge etg t gg atg 380 

Gly Ser Asn He lie Thr Ser Gin Asn He Trp Glu Gly Leu Trp Met 

■10 15 50 

aae tgr gig gtg eag age aee gge eag atg eag t gr aag gtg tae gac 128 

5 Asn Cvs Val Val Gin Ser Thr Gly Gin Met Gin Cys Lvs Val Tyr Asp 

55 60 65 

teg ctg etg gea etg oca rag gar rtt eag geg gee cgc gee etc ate 176 

Ser Leu Leu Ala Leu Pro Gin Asp Leu Gin Ala Ala Arg Ala Leu lie 

70 75 80 

10 gtg gtg gee: ate etg rig gee gee ttc ggg etg eta gtg geg etg gtg 524 

Val Val Ala lie Leu Leu Ala Ala Hie Gly Leu Leu Val Ala Leu Val 

85 90 95 

ggc gee eag tgr aee aac t ge gtg eag gac gac acg gee aag gec aag 572 

Gly Ala Gin Cys Thr Asn Cvs Val Gin Asp Asp Thr Ala Lys Ala Lvs 

15 100 105 110 115 

ate are ate gtg gca gge gtg ctg ttc rtt etc gee gee rtg etc arc 620 

He Thr lie Val Ala Gly Val Leu Phe Leu Leu Ala Ala Leu Leu Thr 

120 125 120 

rtr gt^ T rr K gtg irr tgg T''g grr am arc a T t air r g g gac ttr lac 668 

20 L>mi \al I'm Val Ser I r p Ser Ala Asn Ihr I 1 e Hp Arg Asp Phc Tvr 

135 140 145 

aae err- g t g gtg err gag grg rag aag rgr gag atg ggr grg ggr ctg 716 

Asn Pro Val Val Pro Glu Ala Gin Lvs -\rjz Glu Met Glv Ala Glv Leu 



;vr 



■\L 



.IV Glv \L 
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etc t gc t gc teg tgt ceo eca cgc gag aag aag tac acg gec arc aag 812 
Leu fys Cys Ser Cvs Pro Pro Arg Glu Lys Lys Tyr Thr Ala Thr Lys 
180 185 190 195 

gle gic tac ice gcg ccg cgc tec acc ggc ccg gga gec age etg ggc 860 
5 Val Val Tyr Ser Ala Pro Arg Sor Thr (iiv Pro lily Ala Scr Leu Gl\ 

200 205 210 

aca ggc tac gac cgc aag gac tac gT- raa gggacagacg cagggagaee 910 
Thr Glv Tyr Asp Arg Lvs Asp Tyr Val 
215 220 

10 fcaccaccac caccaccacc aacaecacca c^accacagc gagctggagc gcgcaccagg 970 
ccatccagcg tgeagect t g ecteggaggc cagcccaccc ecagaageca ggaagccccc 1030 
gegetggact ggggcagctt eeccagcagc caeggetttg cgggccgggc agtcgacttc 1090 
ggggeccagg gaecaacctg catggactgt gaaaceteac ccttctggag cacggggcct 1150 
gggtgaccgc eaatact tga ecaccccgt c gagccceaTc gggecget gc ccecatgct r 1210 

15 gcgctgggca gggaeeggea gccctggaag gggeaettga tattttteaa TaaaagccTt 1270 
tegtttrgc 1279 



210 2i 

20 21 r 220 

212 PRT 

212 x Home sapiens 



WO 99/18203 



28/58 PCT/JP98/04475 



5 10 15 

Thr Ilo Val Cvs Cvs Ala Leu Pro Met Trp Arg Val Sor Ala Phe Ilo 
20 25 30 35 

Gly Sor Asn lie lie Thr Ser Gin Asn Ilo Trp Glu (ily Leu Trp Mot 
5 40 45 50 

Asn Cvs Val Val Gin Sor Thr Gly Gin Mot Gin Cvs Lys Val Tyr Asp 

55 GO 65 

Sor- Lou Lou Ala Lou Pro Gin Asp Lou Gin Ala Ala Arg Ala Lou No 
70 75 80 

10 Val Val Ala Ilo Lou Lou Ala Ala Phe Gly Lou Lou Val Ala Lou Val 
85 90 95 

Gly Ala Gin Cvs Thr Asn Cys Val Gin Asp Asp Thr Ala Lys Ala Lys 
100 105 110 115 

Ilo Thr He Val Ala Gly Val Lou Phe Leu Leu Ala Ala Lou Lou Thr 
15 120 125 130 

Leu Val Pro Val Sor Trp Ser Ala Asn Thr Ilo lie Arg Asp PIip Tyr 

135 140 145 

Asn Pro Val Val Pro villi Ala Gin Lvs Arg Glu Met GIv \ia Glv Lou 
150 155 lhU 

20 i'vr Val Glv Trp Ala Ala Ala Ala Lou Gin Lou Lou Glv gIv Via Lou 
165 170 175 

Lou Cvs Cvs Ser Cys Pro Pro Arg Glu Lvs Lvs Tvr Thr Ala Thr Lvs 
180 185 190 195 



hr u\\ \ y r Asp An; i.vs Asp ivr \ai 
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.'MO/ 25 
< 311 835 
5 312 N dna 

<213> Homo sapiens 

:400> 25 

gacacttcct ggrgggat cr gagtgaggcg acggggtagg ggttggcgct caggcggcga 60 
10 cr atg gcg rat rac ggc etc act gig crt etc att gig atg age gtg 107 
Met Ala Tvr His Glv Leu Thr Val Pro Leu He Val Met Ser Val 
1 5 10 15 

ttc tgg ggc ttc gtc ggc ttc ttg gtg cct tgg ttc ate crt aag ggt 155 
Phe Trp Glv Phe Val Glv Phe Leu Val Pro Trp Phe ile Pro Lvs Glv 
15 20 25 30 

cct aac egg gga gtt al c att act: atg Ttg gig ace Tgt Tea git t ge 203 
Pro Asu Arg Glv Val lie He Thr Met Lou Val Thr fvs Ser- Val ( vs 
35 10 -15 

1 g' 1 -il etc TTt tgg etg att gea atT Mg grr cia fir aac ret etr 251 

20 ivs Ivr Leu Phe Trp Leu Jle Ala lie i.eu Ala Gin Leu Asu Pro Leu 

50 55 60 

TTt gga erg raa Ttg aaa aat gaa are ate Tgg tat etg aag tat rat 299 

Phe Glv Pro (imi Leu Lvs Asm Glu Thr lie Irp Tvr- Leu Lvs Ivr His 



i rp f i 



10 
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agaagagaat gcrttetaga tgcaaaatra rrtccaaacc agaccacttt trttgacttg 410 

•■■ctgttttgg cratragctg rcttaaargT taacagcara tttgaatgrr Ttatt.r.tara 170 

atgcagcgtg ttttcrtttg c-ntttttgc artttggtga attacgtgcc tccataacct 530 

gaactgtgoc gart cfacaa aacgattatg tartcttrtg agatagaaga Tgclgttctt 590 

ngagagata cgttartctc Icrttggaal ctgtggain gaagatggrt rrtgcrUct 650 

cacgtgggaa icagtgaagt gTTtagaaar igctgcaaga caaacaagar trcagtgggg 710 

tggtoagtag gagagcacgt t cagagggaa gagccatcTf aacagaatcg caccaaacta 770 

tactitcagg atgaattict tctltctgcc atcrtttgga ataaatattt icctccTTtc 830 

'■itgK 835 



<::mo > 26 

<:i\ 1 > 81 

<::i2 ■ prt 

15 1!13 ■ Homo sapiens 

-100/ 26 

MfM Ala Tvr His Olv Lm Th r Va I Pro Poii Ilo Val Vint Sim* Val 
I 5 l(i ]n 

20 Ph- Trp (ilv Ph>> Val 01 v Pho P>mi \at Pro irp Ph^ Ho Pro Pvs Olv 

:->o :>5 :u) 

Pro Asn Arg Oiv Val Ilo Mo Tlir Met Umi Val Tin- ( vs Sor Val Cys 

.75 .10 15 



Pii' 1 01 v Pro 01 n Pi mi i.vs A .mi 0;u j n t IP- irp ivr P*mj !.\s ivr IPs 
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Trp Pro 
80 



l - 1256 

<212 > UNA 

<213 1 Homo sap i (Mis 



10 100' 27 

agtatggagg caecggtagc ccagtgtcTg agtggttgcc gggtctcrat ggagaagcgg 60 
etcgocagtg tcccaggctg ctgagoTcTe gocgcccgag acoccgcggc gcggccgcag 120 
ggcc arg eta gec ttg cgc gtg gog cgr ggc irg tgg ggg gec ctg cgc 169 
Met Leu Ala Leu Arg Val Ala Arg Glv Ser Trp Gly Ala Leu Arg 
15 1 5 10 15 

gge grc get tgg get ecg gga acg egg erg agr aag cga cgc gee t ge 217 
Glv Ala Ala Trp Ala Pro Glv Thr Arg Pro Ser Lvs Arg Arg Ala Gvs 
20 °5 :>,(] 

tgg gc etg r!g erg r*-t- gtg err t i:" tgr ttg ggf 1 LI e 'Mg gee gaa 2rL5 

20 Ifp Ala 1 .mi Leu Pro Pro Val Pm i'vs Lvs L*mi L, 1 v ( vs Lmi Ala (.hi 

35 \{) 15 

rge tgg agg etg cgt eeg gec get e H ggc ttg egg etg ere ggg ate 312 

; " 1 At- ; > ■ \'; t A 1 - 1 ! Glv ! ' 1 1 1 AT-g I e M [ 1 fn Glv 1 I- 



Gv ';hi Arg Asn His 'vs S^r ulv -,lv lvs Ala A ! a Pr<- Atg Pi 
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gcg gcc gga gcg ggc gcc get gee gaa gee ccg ggc ggc rag t gg ggc 409 
Ala Ala Glv Ala Glv Ala Ala Ala G 1 u Ala Pro Glv Glv Gin Trp Glv 
HO 85 90 95 

ceg gcg age ace ece age ctg tar gaa aac cca t gg aca air ceg aat 457 

5 Pro Ala Ser Thr Pro Ser Leu Ivr Glu Asn Pro Trp Thr lie Pro Asn 

100 105 110 

atg Ttg tea atg acg aga alt ggc ttg gcc cca gt t etg ggc tat TTg 505 

Mot Leu Ser Met Thr Arg He Gly Leu Ala Pro Va 1 Leu Glv Tvr Leu 

115 120 125 

10 at t an gaa gaa gal ttt aat att gca eta gga gtt ttt get tta get 553 

He He Glu Glu Asp Phe Asn He Ala Leu Glv Va 1 Phe Ala Leu Ala 

130 135 140 

gga eta aca gat ttg ttg gat gga ttt att get ega aac tgg gcc aat 601 

Gly Leu Thr Asp Leu Leu Asp Glv Phe He Ala Arg Asn Trp Ala Asn 
15 145 150 155 

caa aga tea get ttg gga agt get ctt gat eea ctt get gat aaa ata 649 

Gin Arg Ser Ala Leu Glv Ser Ala Leu Asp Pro Leu Ala Asp Lys II- 
160 165 170 17.5 

rtt ate agt ate tta tat gtt age ttg arc t,i! gra gat ftt att rca 697 

20 L.'U Mr Ser He L,ai Tyr Val Ser Leu I'hr ivr Ala Asp Leu He p ro 

180 185 19() 

Rll era ctt act tar atg ate att teg aga gat gta atg ttg att get 745 

Vel i'-v I ,m, Thr Tvr Vw i H.» ij, S-r Arg Asp Val Met !.r n Ala 

Ma \al Ph<> ivr Val Arg ivr Arg \\w i.-ai Pro Ihr Pp> Arg Tin Leu 
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gee aag tar tte aat ret t ge tat gee aet get agg tta aaa cca aca 841 
Ala Lvs Tvr Phe Asn Pro Lvs Tyr Ala Thr Ala Arg Leu Lvs Pro Thr 

225 230 235 

Tte ate age aag gtg aat aea gea gte eag tta ate ttg gtg gea get 889 
Pile lie Ser Lys Val Asn Thr Ala Val Gin Leu He Leu Val Ala Ala 
240 245 250 255 

tet ttg gea get eea gt t tte aae tat get gae age ait tat ett eag 937 
Ser Leu Ala Ala Pro Val Plie Asn Tyr Ala Asp Ser He Tyr Leu Gin 

260 265 270 

ata eta t gg t gt nt aea get tte aee aea gel gea tea get tat agt 985 
He Leu Trp Cys Phe Thr Ala Phe Thr Thr Ala Ala Ser Ala Tvr Ser 

275 280 285 

tac tat eat tat gge egg aag aet. gt t eag gtg ata aaa gae tga 1030 
Tvr Tvr His Tyr Glv Arg Lys Thr Val Gin Val He Lys Asp 

290 295 300 

tgaaagtcat ceetcactgt tagtaaggaa geagtataea tcaatgggaa eagggeceat 1090 
ggaaatgtae aggagtttee etattttggt gtteagcttg aaaaaggaet tgtcagaare 1150 
aactgtRtea teaaaattTa auraatgtge attgaaaata aggttgatea tgggaatatg 1210 
f'agaatTift aatgtatttt taaataraaa taaaaltgta antag 1256 



WO 99/18203 34/58 PCT/JP98/04475 

Met Leu Ala Leu Arg Val Ala Arg Gly Ser Trp Gly Ala Leu Arg 
1 5 10 15 

Gly Ala Ala Trp Ala Pro Gly Thr Arg Pro Ser Lys Arg Arg Ala Lvs 
20 2n 30 

5 1 rp Ala Leu Leu Pro Pro Val Pro (v.s Lys Leu Gly fvs Leu Ala Glu 
35 40 45 

Arg Trp Arg Leu Arg Pro Ala Ala Leu Gly Leu Arg Leu Pro Gly He 

50 55 60 

Gly Gin Arg Asn His Cvs Ser Gly Ala Gly Lvs Ala Ala Pro Arg Pro 
10 65 70 75 

Ala Ala Gly Ala Glv Ala Ala Ala Glu Ala Pro Gly Gly Gin Trp Gly 
80 85 90 95 

Pro Ala Ser Thr Pro Ser Leu Tyr Glu Asn Pro Trp Thr lie Pro Asn 
100 105 no 

15 Met Leu Ser Met Thr Arg He Glv Leu Ala Pro Val Leu Gly Tyr Leu 
115 120 125 

He lie Glu Glu Asp Phe Asn Ho Ala Leu Glv Val Pho Ala Leu Ala 

130 135 140 

Glv Leu Thr Asp L»»u L»mi Asp Glv Phe He Ala Arg Asn Trp Ala Asn 
20 145 150 155 

Gin Arg Ser Ala Leu Gly Set- Ala Leu Asp Pro Leu Ala Asp Lvs lie 
1W) 165 170 175 

H-ui He Sim- 11^ Leu Tvr \ a 1 S>M' Leu fhr ivr Ala Asp 1 ou I 1 ^ Pro 



05 
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210 215 220 

Ala Lvs Tyr Phe Asn Pro Lvs Ivr Ala Thr Aid Arg Ida Lvs Pro Thr 

225 230 235 

Phe He Ser Lvs Va 1 Asn Thr Ala Val Gin Leu He Leu Va I Ala Ala 
5 240 2 15 250 255 

Ser Leu Ala Ala Pro Val Phe Asn Tyr Ala Asp Ser He Tvr Leu Gin 

260 265 270 

lie Leu Trp Cvs Rio Thr Ala Phe Thr Thr Ala Ala Ser Ala Tvr Ser 
275 280 285 

10 Ivr Tvr His Tvr Glv Arg Lvs Thr- Val Gin Ho Lvs Asp 

290 295 300 



<210> 29 

15 .211- 1305 

C!12> DNA 

< 2 1 3 > Homo s a p i e r i s 



TOO ■ 29 

20 - t t T t T t t rr ^rr^Xcrr r atg rtR ^ r , R aai , f . ;iR t t c 

Met Glu Ala Leu Glv Lvs Leu Lvs Gin Phe 

5 1 0 

% rr T <'i<' rrr aau firt T t ^ Rag gar Tir ei:£T ^ r aa^ ar ,. T U r r KRR 



^ r «' f ' gig a<-c ;S TT d< ag! ggr di alt; d g da dg fir 
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30 35 40 

ctg Tff gag rig cag tat lac etc arc acg gag gig cat ccT gag etc 195 

Leu Ser Glu Lou Gin Ty r Tyr Leu Thr Thr Giu Val His Pro Glu Leu 

45 50 55 

5 tar gig gac aag teg egg gga gat aaa ctg aag ate aae ate gat gta 243 

Tyr \al Asp Lvs Ser Arg Glv Asp Lvs Leu Lvs lie Asn lie Asp Val 

GO 65 70 

c.t.T tit ceg eae atg cet t gt gee Tat ctg agt att gat gee atg gat 291 

Leu Piie Pro His Met Pro fys Ala Tvr Leu Ser lie Asp Ala Met Asp 
10 75 80 85 90 

gtg gee gga gaa cag cag ctg gat gtg gaa eac aae ctg Ttc aag caa 339 

Val Ala Glv Glu Gin Gin Leu Asp Val Glu His Asn Leu Phe Lys Gin 

95 100 105 

cga eta gat aaa gat ggc ate ccc gtg age tea gag get gag egg cat 387 

15 Arg Leu Asp Lvs Asp Glv lie Pro Val Ser Ser Glu AJa Glu Arg His 
110 115 120 

gag ctr ggg aaa gt c gag gtg aeg gtg ttt gac ret gac tec ctg gae 435 

Glu Leu Glv Lvs Val Glu Val Thr Val Phe -\sp Pro Asp Ser Leu Asp 

125 no 135 

20 rrt gat egr igt gag age t ge iat ggi g,-t gag ge a gaa gat ate aag 483 

Pro Asp Arg Lvs Glu Ser Lvs Tvr- Glv Ala Glu Ala Glu Asp lie Lvs 

140 145 150 

f ' T " *"* : ' ■'' trt t T ia tear gTg r-g gag LT .. ;1 t ,n ege rgt aga gge 531 



! ^ g 



aag aae 



a gal 



Kag 



Kg 



a Sag gg- 
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175 180 185 

T T r age rag aag at a cag gag cur aag aat gaa ggc T gc cag gt g tai 627 

Phe Ser Gin Lvs Met Gin Glu Gin Lvs Asn Glu Glv fvs Gin Val Tyr 
190 195 200 

5 ggc ftc ttg gaa gle aat aag gig gee gga aar rtc cac ttt gee cot 675 

Glv Phe Leu Glu Val Asn Lvs Val Ala Glv Asn Phe His Phe Ala Pro 

205 210 215 

ggg aag age ttr cag cag tec cat gtg cac gtc c *at gac Ttg cag age 723 

Glv Lvs Ser Phe Gin Gin Ser His Val His Val His Asp Leu Gin Ser 

10 220 225 230 

Tt.t gge ctt gac aac ate aac atg ace car tac ate cag cac ctg tea 771 

Phe Glv Leu Asp Asn No Asn Mot Thr His Tyr lie Gin His Leu Ser 

235 240 215 250 

1 1 1 ggg gag gac tat cca ggc at t gtg aac ecc ctg gac cac ace aat 819 

15 Phe Glv Glu Asp Tyr Pro Glv lie Val Asn Pro Leu Asp His Thr Asn 

255 260 265 

gte act grg err caa gee tec atg atg tic cag tar ttt gtg aag gtg 867 

Val Thr Via Pro Gin Ala Ser Met Mot Phe g;„ I"vr Phe \al Lvs Val 
270 275 280 

20 gtg cfi' act gtg tar' atg aag gtg gne KKa jr at r ^ T a ctg agg aea aat 915 

Val Pro Thr Val Tvr Met Lvs Val Asp Glv Glu Val Lou Arg Thr Asn 
285 290 295 

e T * * ■ ; TT r -<e< ara tn e (J T t ;jilt lT;:c r t ^ T , ^ 



gac f'.l.i gge ell ere g^a ^Me ITe gT; ,' tr Tat gag ft'' !<g e- ( atg 



101 1 
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315 320 325 330 

atg gtg aag ctg arg gag aag oar agg Tor Mr arr car t t r rtg ara 1059 

Met Val Lvs Lou Thr Glu Lvs His Arg Sor Phe Thr His Phe Lou Thr 

335 340 345 

ggt gtg tgo gro air arr ggg ggr atR Ur aca gtg got gga etc air 1107 
Gly Val (/vs Ala Ho lie Glv Glv MoT Phe Thr Val Ala Glv Lou Ilo 

350 355 360 

gat tog no ate 1 ao car fra gra rga gro arr oag aag aaa att gat 1155 
Asp Sor Lou Ilo Tvr His Sor Ala Arg Ala lie Gin Lvs Lvs I 1 o Asp 

365 370 375 

eta ggg aag ara aog tagtraroot cggtgcttoo tctgtctcot ctttctecct 1210 
Leu Gly Lvs Thr Thr 
380 

ggcctgrggt tgtcrrooag oototgooao ocrocaroTo otcggtcago oroagcccoa 1270 
ggttgataaa totattgat t gat tgtgata gtaae 1305 



210'' 30 

211 283 

212 PRT 

'2 1 3> Homo sap i ens 

inn ■ * j n 



Asp A; i Ivr P;-, L\s I h t L^u Glu \st Ph" \m \ ti \ i vs Mir 1 vs Glv 
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Glv Ala Thr Val Thr lie Val Ser Gly Leu Leu Met Leu Leu Leu Phe 

30 35 -10 

Leu Ser Glu Leu Gin Tvr Tvr Leu Tin- Thr Glu Val His Pro Glu Leu 
45 50 55 

5 Fvr Val Asp Lys Ser Arg Gly Asp Lvs Leu Lvs I 1 < - Asm lit 1 Asp Val 
60 65 70 

Leu Phe Pro His Met Pro (\s Ala Tyr Leu Ser He Asp Ala Met Asp 
75 80 85 90 

Val Ala Gly Glu Gin Gin Leu Asp Val Glu His Asn Leu Phe Lys Gin 
10 95 100 105 

Arg Leu Asp Lvs Asp Gly lie Pro Val Ser Ser Glu Ala Glu Arg His 

110 115 120 

Glu Leu Gly Lys Val Glu Val Thr Val Phe Asp Pro Asp Ser Leu Asp 
125 130 135 

15 Pro Asp Arg Cys Glu Ser fvs Tyr Gly Ala Glu Ala Glu Asp lie Lys 
L10 145 150 

Lvs Lys Asn Thr Lvs Glu Asp Val Arg Glu Ala Tyr Arg Arg Arg Gly 
155 160 lh5 170 

' rp Ala Phe Lvs Asn Pro Asp Thr IP 1 Glu Gin i'vs Arq Arg Gin Gl\ 
20 175 180 185 

Phe Ser' Gin Lvs Met Gin Glu Gin Lvs Asn Glu Glv Lvs Gin Val Tvr 

190 195 200 

G!v Ph-- MMi Glu \al Asn lvs \a! Ala Glv Asn Phe His Ph- Ala Pro 



WO 99/1 8203 40/58 PCT/JP98/04475 

235 240 245 250 

Ptie Glv Glu Asp Tvr Pro Glv He Val Asn Pro Lou Asp His Thr Asm 

255 260 265 

Val Tin- Ala Pro Gin Ala Sor Mot Mot Pho Gin Tvr Pho Val Lvs Vai 
5 270 275 280 

Val Pro Thr Val Tvr Met Lvs Val Asp Glv Glu Val Leu Ars Thr Asn 

285 290 295 

Gin Plie Sor Val Thr Arg His Glu Lys Val Ala Asn Glv Lou Lou Glv 
300 305 310 

10 Asp Gin Glv Lou Pro Glv Val Pho Val Lou Tvr- Glu Leu Sor Pro Met 
315 320 325 330 

Mot Val Lys Lou Thr Glu Lys His Arg Ser Pho Thr His Pho Lou Thr 

335 340 345 

Glv Val Cys Ala He Ho Glv Glv Met Phe Thr Val Ala Glv Leu He 
15 350 355 360 

Asp Ser Leu He Tvr His Sor Ala Arg Ala He Gin Lvs Lvs He Asp 

365 370 375 

Lou G 1 v Lvs Thr Thr 
380 

20 



2KP 3 1 

211 ^ 89h 
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rgtcggtgac ctgtgggact cgagctattc etgcagctca gcagaccTec tggcrgtggc 60 
agactTcTgc gtt atg ace egg c t g rig ggc lar gtg gar ere erg gat 109 
Met Thr Arg Leu Leu 01 v Tvr Val Asp Pro Leu Asp 
1 5 10 

5 rcr age 111 gig get gee gte ate acc ate are tic aat ecg etc t ae 157 
Pro Ser Phe V a 1 Ala Ala Val He Thr He Thr Phe Asn Pro Leu Tvr 

15 20 25 

tgg <^ iT gtg g<--i ^ga igg gaa ear aag acc ege aag ctg age: agg 205 

Trp Asn Val Val Ala Arg Trp Glu fits Lvs Thr Arg Lvs Leu Ser Arg 
10 30 35 -10 

gec ttc gga tec crc tae ctg gee t gc lac trt eta age gte ace ate 253 
Ala Phe Gly Sor Pro Tvr Leu Ala Cvs Tvr Ser Leu Ser Val Thr lie 
45 50 55 60 

ctg etc ctg aac Ttc ctg cge teg cac tgr tie aeg eag gec atg ctg 301 
15 Leu Leu Leu Asn Phe Leu Arg Ser His Lvs Phe Thr Gin Ala Met Leu 

65 70 75 

age cag err agg atg gag age etg gae ace rcr geg gee tae age ctg 349 
Set' Gin Pro Arg Met Glu Set- Lru Asp Thr Pro Ala Ala Tvr Ser Leu 
80 85 MO 

20 gge r-v grg rtr rl g gg a rtf r ggr g tc g t ^r r]r g t g c{r trr ;J g r j J c 

Gly Leu Ala Leu Leu Gly Leu Glv Val Val Leu Val Leu Ser Ser Phe 

95 100 K)5 

TT > Cc;i ctu ggg ttc grt £ga act Ttc eta ggt gat tac ttc ggg ate -J-15 



1 ■ aag gag g' g aga gtg a^ gig M 



ia< at 



t g g\r 



a a f 
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125 130 135 MO 

ecc atg Tar t gg gga age* aea gee aac Kic erg ggc t gg gee ate atg 541 
Pro Mot Tvr Trp Gly Ser Tin- Ala Ami Tvr Leu (i I v Trp Ala Ne Met 
145 150 155 

5 eae gee age ccc aeg gge etg <' t r etg aeg gig etg gtg gee etc aec 589 
His Ala Ser Pro Thr Gly Leu Leu Leu Thr \al Leu Va 1 Ala Leu Thr 

160 165 170 

tac ara gtg get etc eta I ae gaa gag eee ttc ace get gag ate t ac 637 
Tvr ile Val Ala Leu Leu Tvr Glu Glu Pro Phe Thr Ala Glu He Tvr 
10 175 180 185 

egg cag aaa gee tee ggg tee eae aag agg age tgattgagct geaacagctt 690 
Arg Gin Lvs Ala Ser Gly Ser His Lvs Arg Ser 

190 195 
tgetgaagge ctggccagcc tectggcctg ecceaagtgg caggccctgc geagggegag 750 
15 aatggtgcet getgetcagg getegeeeee ggegtgggct gecccagtgc cttggaacct 810 
getgccTtgg ggaceetgga egtgecgaea targgceatt gagetecaae ccacaeaTte 870 
ecatt caeca ataaaggcac ec.tgacr.ee 899 



20 Mio.- :v: 

.311 199 

313" PRT 

13 Hntno sari i ens 



Met Ihr At g I'-u L.'ii viiv i\! \al \sp Pro L»>u As| 
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Pro Ser Pho Val Ala Ala Val lie Thr lie Thr P1ip Asn Pro Leu Tyr 

15 20 25 

Trp Asn Val Val Ala Arg Trp Glu His Lys Thr Arg Lys Leu Ser Arg 
30 lin -10 

5 Ala Phe Glv Ser Pro Tvr Leu Ala Cvs Tyr Ser Leu Ser Val Thr lie 
■15 50 55 60 

Leu Leu Leu Asn Phe Leu Arg Ser His Cvs Phe Thr Gin Ala Met Leu 

65 70 75 

Ser Gin Pro Arg Met Glu Ser- Leu Asp Thr Pro Ala Ala Tvr Ser Leu 
10 80 85 90 

Gly Leu Ala Leu Leu (ily Leu Gly Val Val Leu Val Leu Ser Ser Phe 

95 100 105 

Phe Ala Leu Gly Phe Ala Gly Thr Phe Leu Gly Asp Tvr Phe Gly He 
1 10 1 15 120 

15 Leu Lys Glu Ala Arg Val Thr Val Phe Pro Phe Asn He Leu Asp Asn 
125 130 135 140 

Pro Met Tyr Trp Gly Ser Thr Ala Asn Tvr Leu Gly Trp Ala lie Met 

115 lad 155 

His Ala Ser Pro Thr Glv Leu lew i.ei; Thr \al Leti \ a [ Ala Leu Thr 
20 160 165 170 

Tvr He Val Ala Leu Leu Tvr Glu Glu Pro Hie Thr Ala (ilu He Tvr 

175 180 185 

\n: Gin | vs Ala Se r Glv Se r His I vs \rn S<>r 
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.211/ 905 
'.2 12' I)\A 

\2 1 3> Homo sap i ens 
5 400/ 33 

aacggaaa atg gcg cct car ggc ecg ggt agt ctt acg acc ctg gtg ccc 50 
Met Ala Pro His Glv Pro 01 v Ser Lou Thr Thr Leu Val Pro 
1 5 10 

tRg get grc gec ctg etc* etc get ctg ggc gtg gaa agg get ctg geg 98 
10 Trp Ala Ala Ala Leu Leu Leu Ala Leu Glv Val Glu Arg Ala Leu Ala 
15 20 25 30 

eta ccc gag ata t gc acc caa tgt cca ggg age gtg caa aat ttg tea 146 
Leu Pro Glu He Cvs Thr Gin Cys Pro Glv Ser Val Gin Asn Leu Ser 
35 40 45 

15 aaa gtg gec ttt tat tgt aaa acg aca cga gag eta atg ctg cat gec 194 
Lvs Val Ala Phe Tyr Cvs Lvs Thr Thr Arg Glu Leu Met Leu His Ala 

50 55 60 

■"(M tgc tgc c:g aat rag aag ggc arc arc Mg ggg ctg gat rtr cag 212 
\rg Lvs Lvs Leu Asn Gin Lvs Glv Tin Mr iru Glv Leu Asp Leu Gin 
20 65 70 75 

aac tgt tct ctg gag gac cri ggt cca aac ttt cat cag gca cat acc 290 
Asn Cvs Ser Leu Glu Asp Pro G]v Pro Asn Phe His Gin Ala His Thr 
80 85 mo 



1 00 



105 



J 10 
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Asn Thr Phe Arg Gly Phe Thr Gin Leu Gin Thr Pen lie Lou Pro (iln 

1 In 120 125 

eat gtc aac tgt ecr gga gga at t aat gee t gg aat act atr ace tcT 434 

His Veil Asn Lvs Pro Giv (i I v lie Asn Ala Tip Asn Thr lie Fhr Ser 
5 130 135 140 

tat at a gac aac caa ate tgt caa ggg caa aag aac rtt t gc aat aac 482 

Tvr Jle Asp Asn (iln lie Lvs Gin Glv Gin Lvs Asn Leu Lvs Asn Asn 

115 150 155 

act ggg gac c.-a gaa atg tgt cct gag aat gga tct tgt gta -ct gat 530 

10 Thr Glv Asp Pro Gin Met Lvs Pro Glu Asn Glv Ser Lvs V a 1 Pro Asp 
160 165 170 

ggt era ggt ctt ttg cag tgt gtt tgt get gat ggt ttc cat gga lac 578 

Glv Pro Gly Leu Leu Gin Lvs Val Cys Ala Asp Gly Phe His Glv Tvr 
175 180 185 190 

15 aag tgt atg egc cag ggc tog ttc tea ctg ctt atg ttc ttc ggg att 626 

Lys Lvs Met Arg Gin Gly Ser Phe Set- Leu Leu Met Phe Phe Glv lie 

195 200 205 

ctg gga gee acc act eta tee gte tr> r a.rt ctg rtt t gg gcg aer eag 674 

Leu Glv Ala Thr Thr Leu Ser' \al Ser II |a>u [,,-mj Trp Ala Thr din 
20 210 "In 2;>0 

egc ega aaa gee aag act tea t guar taeataggte ttaceattga 720 
Arg Arg Lvs Ala Lvs Fhr Ser' 



ecc : t ggt g T agar aaa t a< < ag t t f era t t ggt g T t g: t g; ■ < t a t aa I a aaea< t T ! ! t 90( - 
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■:2icv> :u 

211 • 229 
5 .212 • PRT 

<213 1 Homo sapiens 

<400 24 

Met Ala Pro His Glv Pro (ilv Sor Leu Thr Thr Leu Va 1 Pro 
10 1 5 10 

Trp Ala Ala Aia Leu Leu Leu Ala Leu Glv Val Glu Arg Ala Leu Ala 
15 20 25 30 

Leu Pro Glu He Cys Thr Glu Cvs Pro Glv Ser Val Gin Asn Leu Ser 
35 40 45 

15 Lys Val Ala Pho Tvr Cvs Lys Thr- Thr Arg Glu Leu Met Leu His Ala 
50 55 60 

Arg Lys Lys Leu Asit Gin Lvs Glv ihr ile Leu Glv Leu Asp Leu Gin 

o5 70 75 

Asn Cvs Sf>r Lru Glu Asp Pro Glv P: Asn Pho His bin Ala His Thr 
20 80 85 HO 

Thr Val lie lie Asp Leu Gin Ala Asn Pro Leu Lvs Glv Asp Leu Ala 
95 100 105 110 

Asn Thr Ph^ Are Glv Ph«* ITir Gin i >"i Gjn Thr 1 <mi IP* i *mi Pro Gin 



1 U 
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145 150 155 

Thr Gly Asp Pro Glu Met C'ys Pro Glu Asn lily Ser I'vs Val Pro Asp 

160 165 170 

Gly Pro Gly Leu Lou Gin Cys Val Cys Ala Asp Gly Phe His Gly Tyr 
5 175 180 185 190 

Lys Cys Met Arg Gin Gly Ser Phc Ser Pen Leu Met Phe Phe Gly fie 

195 200 205 

Leu Gly Ala Thr Thr Leu Ser- Val Ser He Leu Leu Trp Ala Thr Gin 
210 215 220 

10 \rg Arg Lys Ala Lys Thr Ser 
225 



<210 • 35 

15 211 811 

212 ■ DNA 

-213 ' Homo sapiens 



■100 ■ 35 

20 Trrargagg etgreggrM aggarrrrra grTrrgar atg trg rrr |rt ggt rgr 56 

Met Ser Pro Srr (ily Arg 
1 5 

f'te 1LM r ( t r|r ;]r <■ ,'|Tc l t T t ggr r' T C att r'e ere are aga gga eag 101 



af g l : g aaa gal air a< g T r r ag I t 



I ( a g ' a g < i r t c 1 1 < i f i , 1 1 e a 1 g 
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25 

gac a t T cag 
Asp lie Gin 
-10 

cag rcc arc 
Gin Fro Thr 

ccc cag arc 
Pro Gin Thr 

aca gat cca 
Thr Asp Pro 

gac arc acg 

Asp Thr Thr 
105 

aca gac ccc 

Tin- Asp Pro 

120 

Mr T T r Tat 

Pho Pho Tvr 
135 

L T ''T gT g rl g 

<igg Cag c ! g 



gtc ccg aca 
Val Pro Thr 

T c T cca ace 
Ser Pro Thr 
60 

cag arc cag 
Gin Thr Gin 
75 

gag aca cac 
Glu Thr His 
90 

acg c t c t c t 
Thr Leu Sor 

cag arc etc 
Gin Thr Leu 

gat gaa nic 
Asp Glu His 
140 

t r r ;itf a," a 

! : r rgg Ma 



30 

cga gee cca 
Arg Ala Pro 
45 

cca ace t gg 
Pro Thr Trp 

caa e t g gaa 
Gin Leu Glu 

aag age arc: 
Lvs Ser Thr 
95 

gag aga cca 
Glu Arg Pro 
110 

aag cca t c t 
Lvs Pro S^r 
i:>5 

ace etc rgg 

Thr Leu Arg 

eiM a t r at r 

T gf rgg a.i I 



gat gca gt c 
Asp Ala Val 
50 

Of ■ t gc t gat 
Pro Ala Asp 
65 

gga acg gat 
Gl v Thr Asp 
80 

aaa gca get 
Lvs Ala Ala 

tec cca age 
Ser Pro Ser 

ggt ttt cat 

G! v Php His 
1 30 

'"I"* f, KK KKK 

Lvs Arg Glv 
1 15 

a t r r T f ncc 



35 

tae aca gaa 
Tvr Thr Glu 

gaa aca cca 
Glu Thr Pro 

ggg cct eta 
Glv Pro Leu 
85 

cat ccc act 
His Pro Thr 
100 

aca gac gtc 
Thr Asp Val 
115 

gag gat gac 
Giu Asp Asp 

ct g 1 t g gtc 
Leu Leu Val 

agt ggr aag 



etc :>oo 
Leu 

caa 248 
Gin 
70 

gtg 296 
Val 

gat 344 
Asp 

cag 392 
Gin 

ccc 440 
Pro 

gca 488 

Ala 

150 

t ge 536 

580 
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170 175 

tcagaaaeag gagctgaeaa eeegctgggc arrcgaagar raageeeret gecagetear 640 

cgtgcceage ctcrtgcatr eeetegaaga geotggccag agagggaaga eaeagatgat 700 

gaagetggag eragggctgr cggtccgagr circlacnc eeccaaceet gccogcccet 760 

gaaggetarr TggcgcetTg ggggcigtec rteaagttat rteetergtt aagacaaaaa 820 

gtaaagcaet gtggrctttg c 841 

<210 > 36 
178 

212- PRT 

21^; Homo sapiens 
<400> 36 

Met Ser Pro Set* Gly Arg 
1 5 
Leu (ys Pen Leu Thr He Val Gly Leu He Leu Pro Thr Arg Glv Gin 

io 15 :^o 

Thr Leu l.vs Asp Tin- Thr S^r Ser Sep See Ala Asp S<>r Thi* He M^t 

'-5 :>() ;>5 

Asp He Gin Val Pro Thr Arg Ala Pro Asp Ala Val Tyr Thr Glu leu 

40 15 50 

•'iln Pm Thr S^r Pro Thr Pro Thr- Trp Pro Ala Asp Glu Thr Pro Gin 

75 nr. S5 



WO 99/18203 

90 

Asp Tlir Thr Thr 
105 

Thr Asp Pro Gin 
5 120 

Phe Phe Tvr Asp 
135 

Ala Val Leu Phe 

10 Arg Gin Leu Ser 
170 




Leu Ser Glu Arg 
110 

Tin" Leu Lys Pro 
125 

Glu His Thr- Leu 
140 

lie Thr Gly He 
1 55 

Arg Leu Cvs Arg 



50/58 

95 

Pro Ser- Pro Ser 

Ser Gly Phe His 
130 

Arg Lys Arg Gly 
145 

He He Leu Thr 
160 

Asn Hi s Lys Arg 
175 



PCT/JP98/044^5 

100 

Thr Asp Val Gin 
115 

Glu Asp Asp Pro 

Leu Lou Val Ala 
150 

Ser G I y Lys Cys 
165 



<::mov 37 

15 1 1 ■ 1451 

212 • DNA 

-213 j Homo sapiens 



■ 400'/ 37 

art grrl gga fiargggrtgg grrtgerfr^ gargr r ^ rrK K tgtrgrgga Mrtrtttrr 60 
geergetrra tggcggTgga TgrcTgacMg gaagrregag t ggg aig egg etg acg 116 

Met Arg Leu Thr 

1 
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Leu Tvr Ala Ala Tyr His Val Phe Piie Glv Arg Arg Arg Gin Ala Pro 

25 30 35 

gee ggg tec ccg egg gge etc agg aag ggg gcg gee coe gcg egg gag 260 

Ala Glv Ser Pro Arg Glv Leu Arg Lvs Glv Ala Ala Pro Ala Arg Glu 

5 40 15 50 

aga egc gge ega gaa cag tee aet ttg gaa agt gaa gaa t gg aat cct 308 

Arg Arg Glv Arg Glu Gin Ser Thr Leu Glu Ser Glu Glu Trp Asn Pro 

55 60 65 

tgg gaa gga gat gaa aaa aat gag eaa eaa eae aga ttt aaa aet age 356 

10 Trp Glu Glv Asp Glu Lvs Asn Glu Gin Gin His Arg Phe Lvs Thr Ser 

70 75 80 

ctt eaa ata tta gat aaa tee acg aaa gga aaa aea gat etc agt gta 404 

Leu Gin He Leu Asp Lvs Ser Thr Lvs Gly Lvs Thr Asp Leu Ser Val 

85 90 95 100 

15 eaa ate tgg gge aaa get gec at t gge ttg tat etc tgg gag cat att 452 

Gin He Trp Glv Lvs Ala Ala He Glv Leu Tyr Leu Trp Glu His lie 

105 110 115 

TTt gaa gge tta ctt gat ree age gat gtg aet get eaa tgg aga gaa 500 

Phe Glu Gly Leu Leu Asp Pro Ser' Asp Val Thr Ala Gin Trp Arg Glu 

20 120 125 130 

gga aag tea ate gta gga aga aea eag tae age tie ate act ggt eea 548 

Gly Lvs Ser lie Val Glv Arg Thr Gin Tvr Ser Phe He Thr Glv Pro 

125 140 145 



5o loo Hit) 
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ile leu asn gly arg glu lvs ala lvs ile phe Tyr ala thr gin trp 

165 170 175 180 

Tta ctt tat gca caa aat tta gtg caa att raa aaa etc rag cat ctl 692 

Leu Leu Tyr Ala Gin Asn Leu Val Gin Ile Gin Lvs Leu Gin His Leu 

185 190 195 

get git gtt ttg etc gga aat gaa cat t gt gat aat gag t gg ala aac 740 
Ala Val Val Leu Leu Gly Asn Glu His Cvs Asp Asn Glu Trp Ile Asn 

200 205 210 

cca ttc etc aaa aga aat gga ggc Ttc gtg gag etg ctt ttc at a at a 788 
Pro Phe Leu Lvs Arg Asn Glv Glv Phe Val Glu Leu Leu Phe lie Ile 

215 220 225 

tat gac age cce tgg att aat gae gtg gat gtt ttt cag tgg cct tta 836 
Tyr Asp Ser Pro Trp Ile Asn Asp Val Asp Val Phe Gin Trp Pro Leu 

230 235 240 

gga gta gca aca tac agg aat ttt cct gtg gtg gag gea agt tgg tea 884 
Glv Val Ala Thr Tyr Arg Asn Phe Pro Val Val Glu Ala Ser Trp Ser 
245 250 255 260 

atg etg cat gat gag agg era tat tta tgt aat ttc tta gga aeg att 932 
Met L"u His Asp Glu Arg Pro Tvr Leu Cys Asn Phe Leu Gly Thr lie 

! ; 65 270 275 

tat gaa aat tea tee aga cag gea eta atg aac att ttg aaa aaa gat 980 
Tvr Glu Asn Ser Ser Arg Gin Ala Leu Met Asn lie Leu Lvs Lvs Asp 

°8U ">85 290 



2,00 



Uj5 
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Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin Asp Ala Leu Leu Gin 

210 315 320 

agt gat etc aea ttg t gc eeg gte gga gta aac aca gaa t go tat cga 1124 

Ser Asp Leu Thr Leu Cys Pro Va 1 Gly Val Asn Thr Glu Cys Tyr Arg 

5 325 330 335 3-10 

ate tat gag get tge tec tat gge tec att eet gtg gtg gaa gae gtg 1172 

He Tyr Glu A La Cys Ser Tyr G]y Ser lie Pro Val Val Glu Asp Val 

345 350 355 

atg aca get gge aac tgt ggg aat aea tot gtg cae cue ggt get eet 1220 

10 Met Thr Ala Gly Asn Cys Gly Asn Thr Ser Val His His Gly Ala Pro 
360 365 370 

ctg cag tta etc aag tec atg ggt get cee ttt ate ttt ate aag aac 1268 

Leu Gin Leu Leu Lys Ser Met Gly Ala Pro Phe lie Phe He Lys Asn 

375 380 385 

15 tgg aag gaa etc oct get gtt tta gaa aaa gag aaa act ata att tta 1316 

Trp Lys Glu Leu Pro Ala Val Leu Glu Lys Glu Lys Thr lie lie Leu 

390 395 400 

eaa gaa aaa att gaa aga aga aaa atg tta <-\\ eag tgg tal cag car 1364 

Gin Glu Lvs He Glu Arg Arg 1 vs Met Leu Leu Gin Trp Tvr Gin His 

20 105 110 115 420 

tte aag aea gag ett aaa atg aaa ttt act aat att tta gaa age tea 1412 

Phe Lvs Thr Glu Leu Lys Met Lys Phe Thr Asn lie Leu Glu Ser' Ser 
42=i VM) 435 



Lid 
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•210 ■ 3H 

211 143 

212 ■ PRT 

5 213 Homo sapiens 

v'400:- 38 

Met Arg Lou Thr 
1 

10 Arg Lys Arg Leu fvs Ser Phe Leu He Ala Leu Tyr Cys Leu Phe Ser 
5 10 15 20 

Leu 'lyr Ala Ala Tyr His Val Phe Phe Gly Arg Arg Arg Gin Ala Pro 

25 30 35 

Ala Gly Ser Pro Arg Gly Leu Arg Lys Gly Ala Ala Pro Ala Arg Glu 
15 40 45 50 

Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser Glu Glu Trp Asn Pro 

55 60 65 

Trp Gin G]y Asp Glu Lys Asn Glu Gin Gin His Arg Phe Lys Thr Ser 
70 75 80 

20 Leu Gin IP' Leu Asp L\s S'T Thr- Lys Gly Lys Thr' Asp Leu Ser Val 
85 90 95 100 

Gin He Trp Gly Lys Ala Ala He Glv Leu Tyr Leu Trp Glu His He 
!On 110 115 



GN Lys Ser lie \ () 1 Gly Arg I'hr uin ivr Ser- Hie H»> l'hr wiy Pn 
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Ala Val lie Pro Gly Tyr Phe Ser Val Asp Val Asn Asn Val Val Lou 

150 155 160 

He Leu Asn Gly Arg Glu Lys Ala Lys He Pho Tyr Ala Thr Gin Trp 
165 170 175 180 

5 Leu Leu Tyr Ala Gin Asn Leu Val Gin He Gin Lys Leu Gin His Leu 

185 190 195 

Ala Val Val Lou Leu Gly Asn Glu His Cys Asp Asn Glu Trp He Asn 

200 205 210 

Pro Plie Leu Lys Arg Asn Gly Gly Phe Val Glu Leu Leu Phe He lie 
10 215 220 225 

Tyr Asp Ser Pro Trp He Asn Asp Val Asp Val Phe Gin Trp Pro Leu 

230 235 240 

Gly Val Ala Thr Tyr Arg Asn Phe Pro Val Val Glu Ala Ser Trp Ser 
245 250 255 260 

15 Met Lou His Asp Glu Arg Pro Tyr Leu Cys Asn Phe Leu Gly Thr He 

265 270 275 

Tyr Glu Asn Ser Ser Arg Gin Ala Leu Mot Asn He Lou Lys Lys Asp 

280 285 : J 90 

Gly Asn Asp l.ys Lou Cys Trp Val S^r \la Arg Glu His Hp Gin Pro 

20 295 :u)0 :<o5 

Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin Asp Ala Leu Leu Gin 
310 315 320 

S-v .w, r - i - 1 1 1 Thr ! »>m Cvs Pm v.il Glv V;;! Asn Thr' Glu Cv.s 'Hr Arg 
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10 



360 365 370 

Leu Gin Leu Leu Lvs Ser Met 0 1 v Ala Pro Phe He Phe lie Lvs Asn 

375 380 385 

Trp Lvs Glu Leu Pro Ala Val Leu Glu Lvs Glu Lys Thr He He Leu 

390 395 400 

Gin Glu Lys lie Glu Arg Arg Lvs Met Leu Leu Glu Trp Tyr Gin His 
405 410 415 420 

Phe Lvs Thr- Glu Leu Lys Met Lvs Phe Thr Asn lie Leu Glu Ser Ser 

425 430 435 

Phe Leu Met Asn Asn Lvs Ser 
440 



15 



210> 39 

21 1> 886 

212: DNA 

.2 1 3 > Homo sap i ens 



400'- 39 

20 aecaaaertg Tggargrega rrrgggaerg rrgrlggrTg grtgrtggrT rartrgaerg 

tc atg gag are rtg ggg grr rtt rtg gtg et g gag ttt rtg etc etc 

Met Glu Thr Leu Glv Ala Leu Leu Val Leu Glu Phe Lew Leu Leu 
1 5 10 15 



60 
107 
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Leu Val Gly Leu Ala Ala Val Val Glv Phe Leu Phe lie Val Tyr Leu 

35 -10 15 

gtc ttg ctg grr aac egc etc t gg tgt tee aag gee agg get gag gac 251 
Val Leu Leu Ala Asn Arg Leu Trp Cvs Ser Lvs Ala Arg Ala Glu Asp 

50 55 60 

gag gag gag ace aeg tte aga at g gag tee aac eta tac eag gac cag 299 
Glu Glu Glu Thr Thr Phe Arg Met Glu Ser Asn Leu Tyr Gin Asp Gin 

65 70 75 

agt gaa gac aag aga gag aag aaa gag gee aag gag aaa gaa gag aag 347 
Ser Glu Asp Lvs Arg Glu Lvs Lvs Glu Ala Lvs Glu Lvs Glu Glu Lys 
80 85 90 95 

agg aag aag gag aaa aag aca gca aag gaa gga gag age aac ttg gga 395 
Arg Lys Lys Glu Lys Lys Thr Ala Lvs Glu Glv Glu Ser Asn Leu Glv 

100 105 110 

ctg gat ctg gag gaa aaa gag ccc gga gac eat gag aga gra aag age 443 
Leu Asp Leu Glu Glu Lvs Glu Pro Glv Asp His Glu Arg Ala Lvs Ser 

115 120 125 

aca gtc atg tgaagatT errggctgee tettceaggc agt cce ccag agatgectet 500 
Thr Val Me t 
1 30 

tctgcccect aaaagcagtg ccctggactt gaagcccgtg aaaigaetee atct.gggatt 560 
eagaatacag tgttctcaag t gaagaaggf ttggaaceea frrracrtrv eteattgggg 620 

fr^trtrtci^e ''aaar;U Cgt tttrattjeaf errMettfft gagcTtggte rr t grc tggt 680 



ft gaaragaa r t t eece t e : rerat gcaer < af T ge eau'< l gagagr i gr T t cccaat gg 860 
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::mo ■ 40 
l 130 

5 :>12 PRT 

< 2 13 Homo sap i ens 

< 40()> 40 

M^t Glu Thr Leu Gly Ala Leu Leu Val Leu Glu Phe Leu Leu Leu 
10 1 5 10 15 

Ser Pro Val Glu Ala Gin Gin Ala Thr Glu His Arg Leu Lys Pro Trp 

20 25 30 

Leu Val Gly Leu Ala Ala Val Val Gly Phe Leu Phe lie Val Tyr Leu 
35 40 45 

15 Val Leu Leu Ala Asn Arg Leu Trp Cys Ser Lys Ala Arg Ala Glu Asp 
50 55 60 

Glu Glu Glu Thr Thr Phe Arg Met Glu Ser Asn Leu Tyr Gin Asp Gin 

65 70 75 

Sor Glu Asp Lvs Arg Glu Lys Lys Glu -Ma Lys Glu Lys Glu Glu Lys 
20 80 85 90 95 

Arg Lys Lys Glu Lvs Lys Thr Ala Lys Glu Gly Glu Ser Asn Leu Gly 

100 105 110 

' 11 ii As: i i >M) Glu Clu I vs Glu pro Gl v Asn His Glu Arg Ala Lys Ser 



130 



